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If, D# Seriebus infinitls TraBatus. (pars Trima. 
AuHore Pecro Remundo *fc Monmort. R, S. S. 

(prop. !. *Prob. 
Nvenire fummam terminoruin quot libuerit Serici 
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~j~ a J r # X a J r z >/ x a ~\~ 3 X &c X a 4- P 

-j- 4 J r x * X * 4" 3 » X a 4* 4 n x efc- X a 4- /> 4- 1 n 
4- 4 4- 3 nx&c. Ubi eft differentia data, tarn inter 
Fadores continuos, a, a 4- #> <* 4" * #> <-^ ejufdem cu* 
jafvis termini, quam inter Fadores homologos termino- 
rum diverforum in Serie continuata ; atque defignat p mi- 
nierum fa&orum hujulmodi in quovis termino. 

Solatia Per x defignetur primus Fadotum in ultimo ter* 
minorum quorum fumma requiricur, arque fumma il!a erit 

#xx4^*d^. X.v+Z^ — a — nx*X&c>xa-rt> — \n 

f -f 1 n 

Ex. i. Proponatur Series numerorum naturalium 
1 4- ^ -f" 3 4" 4 4* €^/« & invenienda fit fumma toe 
terminorum quot funt univates in numero &, qui in hoc 
cafu eft etiam ultimus terminorum quorum fumma requiri- 
tur. Jn hoc itaque c afu fu nt a— t, n—i, p=?t, & 

*•=:*>. Unde fitxxx-\~nx&c. xx-\-p»—z>x&-\- *, 
a — n X 4-X efo. X 4 -\- p — ^^oxi, atque p J r in 

:= z x 1 ; adeoque fumma quaefita eft ~~~-^—. 

Ex* z. Invenienda fit fumma tot terminorum,, quot 
funt unitates in numero z f Seriei \ 4- 3 4 r '6 4~ I0 ~!~ ^* 
Numerorum Triangularium. Numsri 1, 3,6, io,d 7 r n* hac 

E e e e e Seri 
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Serie f c fcribi pofTunt 1^, ^, 3-2-4, ^Jii, ^ 

X 2/ 2* X 

Hoc pa&o, fepofito diviforc dato i, Series revocatur ad 
formam Propofitionis, exiftentibus a — i, /*— i, & 
p~z* x — z,. Unde fumma Seriei dup licata eft 

xx at + i x^ - h^— ox i xa x x at 4- s x * + "x 

3 ~ 3 ~~ ; 

adeoquehabitarationediviforis 2, Summa Seriei ipfius eft 

^XX-flX^-f 1 „ ,^X^-f IX^ + l . . n 

. — — , vel — ! — , inhoccaiu 

ax3 x X3 

exiftente at eodem ae z. Ad eundem tnodum inveniun- 
turfummse ca^terorum numerorum figuratorum, quoium 
ormulx jam vulgo innotefcunt. 

fs#. 3. Sint 4 — 1, n = z, /> = 3, m fit Series pro- 

pofka 1x3x5 + 3x5x7 + 5x7x9 + ^. In hoc 

itaque cafb formula fummx fie 

■ ■ * ■ ■ ■ ' ' ■ ■ ■ ■ , ■ 

xxx-\-zxx-}-4y.x-\-6 — 1 — x x i x 3 * y 

~~~ — — 4 x z ^ = 

* x x -}- z * * -f 4X y -(- 6 -]- 1 5: 

' g- 1 . Verb* gratia, 11 qua> 

ratur fumma decern terminorum, fit * — 19 (nempe rer- 
minus decimus in Serie Arithmetics proportionalium, 

x, 3 , S. 7, &c.) adeoque fumma &l^±l±il±l±±l 

O 

= 28680. Propofitio vero fie demonftratur. 

Drmon(tratio. Sic Series quantiracum A, B, C, D, £, £§V, 
quarum differentia: conflituant Seriem a, h, c, d,' &c. 
Cnemp ut tint a=B — A, b — C — B, cz=D ~C,&c.) 

Hinc ftatim coiligitur elfe <s + £ — C A, a + h + c ~ 

D r— 4 t aJj-b + ^ + irzr £ — ^ .• & in genere aggre- 
gatum quotlibet terminorum Seriei ^ />, -c, d y ©v. scquale 
eft tcrmino proxJme miequenti Seriei A % B, C, D, E, & c . 
muidaxo cermino primo A. Pro A, B, C, &c. fume cerminos 

a- — - # 
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p ~r in p~v in 

~, &c. hoc eft, valo* 
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res fucceffivos lpfius ; === — ; & eo« 

ru m diffe rentiae , pro /?, £, <r , d , &c, fumenda?, erunc 

&c* qui (tint ipfiffimi termini Seriei propofitse. Sed 
comparand© has Series, fi terminus a'iquis Seriei pofte- 

rioris fit * x * ~h # * ©V. x * 4* p — i #, conftat termi- 
num uno ulteriorem in Serie priori fore 

— m* . ■ vmmm * m—w ■ n 

_ — -i_^^ — - — ] - r - a Summa itaque Seriei pofte- 
p *r i # *■ 

rioris ufque terminum # x x 4* # * &c* xJ^p — i n in- 

f-f in 

Scholium i. In hac propofitione continetur particula 
quaedam Methodi incrementorum, dequa ante biennium 
librum edidit D. Brook Taykr Sec. Reg, Lond. Seer, mihi 
amicitia conjundifllmus. Librum ipfum adeat qui da 
ea methodo plura fcire velic : ad inftitutumnoftrum fuffi- 
m obfervare quanta interfit affinitas inter Mechodum banc 
& Mechodum Fluxionum feu differentialem Nam ut in 
Methodo differentially ad invenifndum differentiate ip- 
fius^* dignitatis x m 9 unum latusxeonvertendum eft in 
ciifferentiam dx% & ortum ducendum elt in dignitatis 
Indicem m 9 ut fit m dx $ m - l differentiate qucsficum; fie 
in Methodo Tncrementorum Ad inveniendum Imrementtm 
fttfi hujufmedl * xx-rnxx^z n % Qdi faffms *> x + n 9 

X<^% f! 9 



( 6^6 ) 

y*\*%n 9 ftmt in fregrjjfione Arithmetical cujus different U 
communis eft iffius x Incrmentum datum n f ) Fatiorum mini' 
mus*x convert endus'- eft in Incrementum, & ortum dncendum 
eft in numerum Fathrum, ut fit 9 n x x 4 n x x 4 % n In- 
crement um qudfiium^ numero Fixclorurnjn cafu expo/no ex* 

tftente 3^ Sic etiam ipfius x * x 4 n Incrementum fie 
% n x x ~f* n* 

2. Incrementa etiam Reciprocorum hujufmodi Fado- 
rum inveniuntur per eandem regulam ; hoc nempe oh- 
fervato, quod cum fit Divifio contrarium MukipJIcatio- 
nis, vice ablationis minimi Fa&omm, fit jam addendtis 
alius fa&or ad hue una Increment© major ; item quod 
Fa&orum numerus fit fcribendus cum figno negative. 

Hoc pa&o ipfius — - Incrementum fit ■ - — -,— » ipfius 
Incrementum fit — asa f SBas — — 1^^ ; & fie 



de aliis hujufmodi* Hoc facile probatur fumendo diffe- 
rentias inter Integralium valores duos continues. 

3, Infiftendo veftigiis Methodi diredse, hinc -colli* 
guntur prsecepta Methodi inverfa?, quibus inveniuntur 
integralia Incrementorum oblatorum. Aff licet ur enim 
Incrementum cbUtum ad Uteris incrementum datum : adda- 
iur Facior adhuc uno Increment minor ^ & afplicetur ortum ad 
numerum Faclor um fie auffiotum* Sic e* g. oblato Jncre- 
mento n x x x x 4 n x x\%n. fit primo x x x 4 n 
xx^xn; deinde x — n^x^^^b^^x^zn^ addito Fa- 



— ■ — 

m x— n*xx **\*n x xJf%n j 

tf ore * _ , 5 deniqoe ~ — . quod 

eft Integrate qusefitun* Hoc quidem uhi Fadores funt 
Mukiplicantes 5 Ubi vero Fadores occupant locum divi* 
foris, mutatis mutandis, regu h hxc eft, Afflketur Incre- 
mentum ohUtum ad Uteris incrementum* datum 1 rejiciatur 

Fa&ortm 
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FaStorum mdximus, & afplicetur ortnm ad numnum Fm%- 
rum rtlt&otum cum figm negative. Exempli gratii 

7% 

ablato Incremento ■ — r r— , f fit prima 

x x x ~\~ n * x -f • 2 & 

— f deinde -«^==s=~., denique 



i^ tii nm^ iw wf^iii 



xx-j-^ x*x-{-2 n x*x -\* n 

^ f eu m_ — ~-_ t q tl0s | € j| Integrate 
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— * Z * X * X -3f~ % % X * X ~^~ ft 

qu&iitum* 

4, In cam hoc noviffimo Integrate inventum, cum 
figno contrario, sequale eft fammx omnium Incremento* 

rum in Serie In infinitum continuati ; v. g* eft 
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fiij fa$ox tandem infinite, evane&ic — — •^==== t $ hor 



x-)rzn* x -\- 1 n x a? -j~ 4 n 

Z X X # 4" R 

€ft, tthioivrs terminoruni ^, B, C; &c. fit nihil ; & ob 
eonttarietatem fignorum Integtalis & Increments, vice 
— A exprimirar aggregatum per 4~ ^. 

Lemma x. 

Per JTdefignetur terminus quilibet in Serle qui vis 
Humerorum Af, N ? 0, F, &c % per x defignetur locus 
termini iftius X m Serie ilia (v.g. ut fit x — 1, quando 
deflgnat X terminum primum $f, fit x = a, quandd 
defignat X terminum fecundum N, & fie de caeteris) •& 
fint terminorum #/, N", 0, F prima dififerentiarum pri- 
marum b 9 c prima different iarum fecuodarum, d prima 
tertiarum^ e prima quartarum, & fie porro. Turn erit 

f f f f f jr=z m 
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rzrM + ^x -CX — X -.4r.flX- 

I l I x { l 

it — I x — % x — r x — % x — % 

y^ m - \^ . -4— C X * " "" "" X X * X 

z 3 x x 3 

---I- e£v. Sequitur hoc ex tabula ^quadonum f^ 

66, tra&atus naftri £pjF aAndyfe, &$-. 

Lemma 2. 

Iifdcitr pofitis, per x defignetur terminus quilifret in Se- 
rie Arithmetic^ proportionaliurn a, a -i- n % a -f- 2 #, $t* & 

fit jam X= ^ 4- £ x 4- C *X £,-{-# 4- D z x *T+~S 

x & 4* 2 # -J- £ * x & 4" /; x z 4" 2 * x * H~ 3 ^ 4" c^» 

Turn ipforum A, B> C, D, E, &c. valores erunt. 

A-=.M-f-b x rex — x ■■ ' ■ ■■ 4- 

n n 2. n 

. , , — <* — a — n — a — zn t 

«=t- # X ~ x ■ — x — — — — — }— 

' n 2 n 3 » . j 



. — /* — a — n — a — xn — a — 3# . 

J^ e % % — »x x « 2. ? 

n 2 n $n qn ' 



&c> 



S = — x £ 4- ^ x — ■ 4- d* — x — £- 

# n n %n 

— a — n — a—%n — a — %n , 

JL. £ x » X — X ■■■ fyc 

1 n 2 ft ^n 

C = —x— x ^ -4- ^5f x — — -+- ^ x x 4- d^» 

^ 2, « ^ ^ z n l 



X 
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Ordo formandi coefficientes ipforum b, c, d, s, &c. 
m his valonbus, per fe eft fads manifeftus. 

Demonftrath. i^omam per x & z, defigoantur termini 
correfpondemes progrellionum -Arithmecicarurn 1,1,3, 4> 
e£v & .4, 4 -I- 4 -V- a ^ 4 ~|~ 5 #, drr. indicabit x — i 
numerum dtfferendaruni n qui in z continetur, ut fit 
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& — a 4- ^ — ■ * ^- Hint fit x — 1 = # * — t = 

. — __— # — 1 = , CSc SuMutuendo ita- 

que hos valorcs x — 1, # — 2, # — 3, &c. in Serie 
Lemmatis praecedenris; & termt is in ordinem redadis, 
prodeunr ipforum A % B 9 C, &c. valores exhibici* 

CV. Ubi a = n 9 prodeunt A $ B t C, D, &c. per fo 
mulas fimpliciores, netnpe 

A-=.M — b -]- c — d -j- e &c. 



r^ 



1 



B — — xb — if+ 1 ^ — 4 e ®V»' 
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C = — X — %c — l d -\- 6 e &c m 
n x n J 

mm *mi bT _, .— _» 

De=— x — x— x ^ + +* csv* 

n in 3.0 

Lemma 3* 

Symbolis JT& x eodem modo interpretatis ac in Lem- 
mate ptimo, fint q> r, s, t, u, &c. generatores Triangu- 
li Arithmeti i cujus lineam tranfverfam, occupat Series 
M, N, 0, F, ^ drc in otdine tiempe inYerfo, ut fie ^ C™ M) 
generator ukimus, r penukimus, s antepenukimus, & 
ficporro. Turn eric 
^ , x — i t x—t x 1 jsr_i^x *J-i 

jrznflf.-t-r x — — *t~s x — " x — t* x * — x— — - 

11 * i ! 1 x x z 3 

Conftac 



( 640 ) 

Conftat ex contemplatione ipfiusTrianguli Arfthmeti- 
•ci, quam exhibuinius/^. 63 tra&atus Effay d'Amiljfc, (jrf. 
ubi idem fufius explicatur. 

Lemma '4. 

lifdem ponds, & Symbolo z eodem niodo iiiterprecato 

ac in Lew* z. (\ fit Xzrz A-\-Bz-\-C<zxz>-\-n-\- &c. 
utmLem. z. erunc coefficientium ^, #, C, £>, e£r. valo- 
res. 

1 n • n zn 

— * 4 — 4 -4- # — 4 -4- 2, n , , 
~r *'X — — X 1 — X — ! 4- c^fc 

# # 4 zn i 

c = — x ~~ x j -f- * x 111 ^ 4- #*. 

n 2n n l 

rs • X * X . ^ 

£> = — X X - — k X t -+- C7T. 

# x # 3 /z ' 

Ordo coefficientium in his valoribus eft maflifeftus* 
& demonftratur Lemma ad mod urn Lemma lis z. 

Cor. 1. Ubi a ~n, coefficientes, A 3 B, C, D, &c, pro* 
deunt pgr formulas fimpliriores, nempe 



1 1 



si — q ~~* r, C = — * x s — * 

n xn 

_ „ &c. 

On ai Unde fi generatorum #, >•, •/, /, », $ c % aliquot 
line inter fe sequales, exhibebitur ,3* per formuJara 
fimpliciorem , evaneftentibus aliquot coefficientium 
-4 B, C, D, &c. 

Sic 
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Sic exempli gratia, propositi Serie numerorum 
4, 69, 53a, 2676, 10350, &c qui conftituunt lineam 
decimam cranfverfam in Triangulo Arichmetieo cujus ge- 
neratores tresprioresfunt^, — 18, y, & feptem pofte- 
t iores funt aequales 4; exiftente 4=1=:^, Terminus 
,Y exhibetur per formulam quatuor tantum terminorum. 

z z. -\- 1 x- A- $ * zA- 6 . z zA-i , 

— — . — i — er*«* — r— 4- ^3 — . — L — « dv* 

iz 3 7 * x 

x * * evanefcentibus coefficientibus fex primis /4, B, C, 
A £, F. 

Prop. II. flProk 
Invenire fummam quotlibet terminorum Seriei 

_. "'" "— " ' ' — * w^w « « »„■ ■■ .i ... - - - ■ — i!.—.... . ... . ^sssasais^ — ""*" -"-*•—— 1 - i-,.,,,,... „ - 



4. — ,...- ; =========== ~\- &c* ubi numeratores 

a 4- % n * &c. x a -f- f -\- in 

M, N, 0, &c. conftituunt Seriem quamlibet termino- 
rum, quorum differentia:, vel primx, vel fecundas, vel 
alia: quardam dantur ; vel quod perinde eft, qui confti- 
tuunt lineam quamvis tranfverfam in dato quovis trian- 
gulo Arithmetico ; Denominators autem conftituunt 
Seriem in Prof. I. exhibitam. 

Soktis. Per X defignetur primus fa&orum *, a-^tt, 
d-\-2», &c. in denominatore ejufdem termini, ut fine 
X & a iidem ac in Lemm: prsemiffis, adeoque defignetur 

X 

terminus quilibet Seriei per — ===== — , rt i -— ^ === 

Per Lew. %, vel per I*m. 4. Cprout magis commodum 

G g g g g videatur 
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videatur vel differs ntias^yel generators trianguli Arkh'me* 
tici adhibere,) refolvatur X. in Mukinomium A -|-S^ 

-j-Csx^-f-^-f- D£x£,-|~#*^4~ 2r » , ~f- e^<r. Hoc 
pa£to (terminis multinomil ad denominatorem * * &. -4~ $ 

* dv* x ^.4- ? — #> applicatis) terminus qullibet Seriel 

A 

f evocabitur ad forrnulam 



»i w w rtw 



z * & -]- n * ^hc. * «. -j- p — 1 n 



B , C 



' Unde (per Scholium 4 Fr^. V) aggregatum totius 

SerieL a termloo — ^ — — • ?—=* inclufi- 

vs. in infinitum continuatar, eft 

A 



a< w r wmm m\t m m mm — LW 



rawHHHiaiiHMSMMiNlw 



J) — I x#X£X&-|-$* <£r. x & -\-p ..- x # 



4 



C 

+ — « — — ■ «i i — nul l ' i i ■' ■ » ii 1 ■■m i rnwri i i i 1 i n" .in 1 m i ™ — 1 — — j, mil i' .; iiiii i i i ii i mtm-.h p -,. f _, i £)£* 
, .„. ' .... 1. 11 in 1 ^ ■- ' ' " '-'■^CJ ZZ Z ZZZ^ '*-^ m f" ^^ § • 

ie fi dematur hoc aggregatiun ab ejufdem aggregate 
?alore quando z,.— a ? refidaum eric (umma omnium 

serminorum ante termsnum - —^ >- 9 hoe eft, tot ter- 



<o "■'"' « 



minoram quot funt unitates In ~ — ~v £JL ^ ^ 



Ex* 1. Sit primum exemplum inSerie 



3. 5. 7. p. -n. 1 



»»v-i.ir"K, 



I 
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5.7 .9 • 11 . 13 * 15* 7 • 9« *i . i-5 . x> . 17 

1 2 7? 1 4^ 

~r 7 — TZ — - + ™ ~ — ~ ~r 



9.11.13.15.17.19- *x * 13 - $5 . 17 . 19 . xi: 
-f- ®<v. Sunt bio* — 3 ? # — 2, t— 6, M— 5, ^ca- 
piendo difleremiias numerator a :ii invcaiuntur J ™ 36, 
c •— 54, d~o — * ™ dhr. Hinc in Lemmate (ecun- 

co fun: A—$ -\~ %6 x — ;' 4- 54 * — 7 X —*=:---% 

2# X 4. A 

a x 2 z 4 * 
= — , t — o. = £ = or. Summa itaque tonus- Senea 
_/i 109 • — 99 

Plf - -- m .1 . -H-. - -r -ir-rii..-.- 1 in. :t.- —I nr — ■ ~ ill i n in ~~T ' HI" 

4x5x1x3.5.7.9.11 xX4Xxx5*7«9-» E 



4 3* / *• O 4 
- — >■ ■■ — « atcju© 

4x3 Xi X7« 9-" 80 X3-5-7 *9' XI 
fumma terminorum numero - - C= - ) eft 

x n 

%%\ 2.09 



80 X3* 5 «7* 9- Al 4ox«.2i + ^ .x"-}-4'* + 6.^+8 

f ' 99 iz. . 

Quaerantur v.- £. o&o termini .; turn exiftente ~^- = 

8 fit zz=z 19, quo valore in formula adhibito, prodif: 

famim !ii22I . 

*-3 3 ..3. 3*5 -5 5-7 >i* • x 9- *3 

lidem Numeraires occupant lineam tertiam tranfver« 

fam in Tiiangulo Arithmetics 

54,54.54**4* 54. 5<\>&€. 

— -a 8 .36.90 . 144 . 198 . &C % 

5 ,41 . 131 . 175. cK 
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Unde in formula Lm. 4. funt generators ^ = 5* s 
■r=z — ■< 1 8 ; s ■=. 54, t = o— $c> & prodeunt coeffi- 

cientes A = 5 — 18 x -^ 4- ?4 x — x — 5 " x — 



522, 2*=-Lx-i8 + *4x=^ = =£?, C=-2L 

4 -x x a % 

I XT' 

x— xj»4 = » £> = o — E = #*. iidcm ac fupra, 
4 4 r 

.Ex 2. Sit Series ■ "■ ■ — *~4 — >-— — — _ 

i.x. 3. 4. 5. 6. 7. 8. 9. 10. 11 

•1 ,.-fo 3 . . 53° j 1676 

z.^.&c. it 3 .4.&C. 1 j " 4.$.&c, 14 "T 

57^7^717 + ^* ubi funt * = *» * = *, ? = it, 

atqueNumeratoreseonftituantSeriem in CW. ao . £*>>*. 4. 
exhibitam. Applicando itaqu e valore m X in CW. illo 

ad .denominatorem z,x z-\- 1 x&c.xz-\-io, fit Seriei 
propofitas Terminus 

— 1 



■m i — i m. 



1.2.3 '4'J • 6 x»-j-^'* + 7-* + 8.«-f-9 .*+io 

'•2.3.4.5.6.7x2-1-7 .z-j-8. * + 9 .%-j-i 

7* 




i:2. 3 . 4 .5.6.7.8.$ix a 4. 9 x ft -f. IO ' Adeo 1 ue 

per hanc Prop, fumma Seriei a tcrmino illo in infinitum 
continuatas eft 



4xi.x.3.4.f.*x*-f6.«-f-7»*H-8 , ^rp 

-I 
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U 

m Ji I ■ ' ' , " ■■ ^LJMJ.l^ ■ J— . 

"3x1.1.3 • 4 • 5 .6.7X*+7«« + 8.«-|-9 

7* 






a x 1 . 2 , 3 . 4 . 5 . 6 . 7 . 8 Xz -f- 8 .* + ? 

*——*■—■■———-———■■■— " im,mwm,,im ** wm,im *''** ,, *"*' , " , *'"''"'" , ^ ,i *** mw 1 

ixi • 2, • 3 . 4 . y • 6 - 7 . 8 . 9 x & -j- 9 
Itaque pro & fumpto 1, fit fumma totius Seriei 

j ...'_-__ # Etin genere lumma 
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terminorum numero 



_ __^ ^ft __ __ 1 >. 



1 2x1. 2,3. 4.5- . 6. 7. 8. 9. 1Q 

r 



I 



4X*.2"3.4'S-6x^-I-6.&4-7 . & -j- 8 * & + 9 

^^^^ MMMW«WWI»IIIWM"«M«ww»WM»MIMI«lMMMI»MWMMI» m 1 »■ 1— — « 11 1 11 ■ 1 , j M ——gig .—* 

3x1 ^ -3 •4-5' • 6. j x z Jj- 7 . z, -\~ 8 . & -j- 9 

72 

x x 1 . i . 3 . 4 • 5 - 6 , 7 . 8 x z. -f- b x % -|- 9 

£4 

BWMMMIWMMW 1— M— «*■* — ' " ' "—W illi ■ 1 i lM —aw — 1 I II U IIM I 

iXi»i-34'5* 6 '7^.9x^ + 9 

Scholium i. In computandis fummh hujufmodi Serie- 
rum, calculus plerumque levior eft adhtbiti* generator^ 
bus trianguli Arithmetic^ quam fi adhibeantur differen- 
tiae Libet itaque hac occafione oftendere quomodo ex 
datis differentiis inveniri poflunt generators Trianguli 
Arithmetic!. 

Sunto itaque *> primus Seriei terminus, a differentia 
ultima data, b prima differentiarum penultimarum, c 
prima antepenultimarum, & fie porro d, e, &c. acque 
fint t, u, x, y> &c generatores qua fiti Trianguli Arith- 
metic!, cujus lineam tranfverfam ordine/> occu^ct Series 

H h h h h pro* 
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propofita* Turn (quod ex contemplationc Trianguli 
Arithmetici facile conftat) fiitifr 

a=zt 

i P — * i 

I 

p — I p — % p — % 

L X t •+• • U -p* AT 

f 2 X 

*> „. j p _ $ P *"** 3 * % P m ~-~ i P — - § 

^ — -. i _ x . x 4 — . £ _L. < x i d $ 

12,? I 2. 



^ C 2 # _}~ y. $& 



Unde colliguntur generarorum valores 
/= a 

7 f X A 

1 

#_I £r — % p, — 2 

I Z " I 



f 



■•••aaMMaai . 
I 



I p ■ — X ft — ^ p — X £ ~ 2 

■«« V^ *< « i n ... i i amw h i ^J ii ■■ ■ — ■ ^ | fll 'mm , Tiiimn \f ' -* ,/g- 



at efa. 



Ultimus autem generator squalls. eft Series termino 
primo a>. 

%. D nus de Monfowy Abhas Orhacenjis mihi amiciffi- 
mus, & ruri vicinus, poftquam .cum eo hsec communi- 
caveram, aliam invenie hujus Prablematis ■? Solutionem, 
cujus formulam ob ejus mirarn fimpiicitatem hie referre 
juvat. ftaque in Serie numeratorum fine a> terminus pri- 
mus, b prima difJerentiarum primarum, c prima fecunda- 
rum, d prima rertiarum, & fie porrd; atque fir termini 

<M m< i.i»pi—ii ^ i n wnii n iini muM i n^ *waiww w *»ii'inilw n ii i m pii i .>, 

primi Denominator % x » -j- » * e^ f . x » -fy — i » ; Tuns 

iumma 
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fumma totius Seriei in infinitum continuatx exhibebitur 

per formulam — -«= ===== — : . 

n x p — i x * x z, + n * ^rvx & ~r /> — z # 

| - _ i J^ 



#*xp — i xp — x *p — ju+irx cKvx & + ? — 2 # 

Sit exemplum-in Serie — — ~r • -4- ^ — — ^ *- 

r 3.5 • vjs?r. £3 . * 5 v7 . ©v. *5 

1 ;«__«_-_. ._l. :__. U'&c cuius fum- 

7 •9.0^**7 9.11.^.19 ' ■* 

mam jam exhibuimus* In hoc cafu funt w = 5:, £ — $6, 

<r zrz 54, ^ = o ■=: £ = feV. Unde per formulam fumma 

Seriei-. integral fit : A- - *- 

x. 5x3. 5. ..11 ' 4..y-4* 5.... 11 

-4-»" ——» — - ■ — - ,,T " |B ""» | * "- — , -x ■ "■""" "■■ " ' -*g— — — wt 'per for*'- 

o.*5.4.3^7.».n 00x3. .5.. .n' * 

mulam noftram cxhibetur. Si qtmatut fumma eju£ 
dem Seriei incipientis a termino decimo ^°— 9 in 

A * * • « -i * 

€0 cafu #=.2x73, $±=z$27 $ *•— 54* & fumma eflec 

2273 x $1% . 54 

x. 5^x1., .29 ' 4,5,4x^3 ,..z9 * 8.'y.4.3-.xxy....x9>. 

Haec formula eft commodifiima, & fum mam exhibet 
nullo fere negotio, quodes qimitur fumma Seriei inte* 
gtx^ & differentia noa funt nimis muk&. Sed ubi piu- 
resiunt differenci^ & qu^ritur non Series Integra, fed 
termini tantum initiales aliquammuki, formulae noftras 
funt commodiores, 

> -Qiiando* 
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3. Quando Serierum rerrmni formantur tantum per 
Mukiplicacionem, nee afficiuncur diviibribus variabilis 
Jbus, fummx temper exhiberi pofiunt per Methodum in 
Prop. 1. traditam, fine licet formula: quantumlibet 
compofitar. Nam pofiunt femper revocari ad terminos 
in forma quam poftulat Propofitio ilia Sic fi differentia 
ipforum & & x fine m & n 9 & defigaetur terminus Seriei 

per * x ; .hie terminus revocabitur ad formam a — nz>-\- 
— -* xz, -|- w; cujus Integrate datur /><fr /V#/>. I ; nempe 

quoniam dx— n, & dz, — m, &dxz=dz*~ ; unde 

regrediendo ad integralia fit x = — & -}- 4 (adjedo in- 
Tariabili a, ut habeatur ratio relationis inter z, & at in 



Seriei termino primoj quod fie fcribi potefl a — n-\ 

"I I 1 11 iiii _ i | - T il 

x z, -}- m> ut deinde in z, du&um induat formam re- 
quifnam. Et ad eundem modum procedere licet in 
aliis cafibus ejufmodi Sed ubi formulae oblata: divi- 
foribus afficiuntur, e^rdem ac in Calculo integrali, ut vo- 
cant, difficukates occurrunt, eadem indufini fuperan* 
dx. Nee tarnen Temper fuperari poffunt. Nam prater- 
quam quod vix certb fori po/fic qua? debeat relauo in* 
tercedcre inter Numeratorem fradionis & Denominato- 
rem, ut formula oblata ad Integrate revocari point ; 
fepe etiarn difficillimum eft explorare an adfit jam talis 
relatio in formula iftd, aut f\ defit, an introduce poiiir. 
Quicquid ego in hac materia potiilimum inveni, con* 
tinetur in tribus fequenubus propohtionibuu 

Prop. Ill Prok 

Crefcentibus, z, u, y, x, &c. per diflerentias da- 
tas n 9 m*, h $> &c* iavenire valorem numerators in- 

tegri 
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eegri N, m exiftente Denominatore z. . z, 4- » . fac. z, -\-p n 

x u . H~\-m.&c. H-\-qm*y.jJ{-l, <&c.y -f- r Ix x . x -j- * 

dv. * -J- .5 . &c. Fr adto ad Integrale revocari poffit. 

Soluth. Fiat N= &i-/>#x#4~#^xy~l-r/x.*r4-j0 
* dx — zuyx&c acque Integrale eric fra&io, cuius 

•««••«••««• * MSKiMIMnHMMMMSi - - -__. L 

Denominator^^ ■+■ . &c » -f* g — L?Lii? • ^ + ** < 

C5v. # -]- # — 1 ^x)^-|-/, c£r. y — x — 3 Ixx ^ r e, 
&c x 4- s — 1^ &c. exiftente 1 Numeratore. 

Differentia enim hujus fradJionis eft fractio cujus nu- 
merator eft ipfius N valor exhibitus, & denominator 
idem eft ac denominator propofitus, ut fier i de buit, 

Ex. 1. Sit denominator propofitus sx&-f-xx#x 
+ 3. In hoc ca(u funt n — s , m — %, t= l > #= 1 ; 
adeoque eft tJ — %, -f. x x»4-3— ^« = 3^4" 1 ^+^ 

& per — ±=L — — ■ reprefentatur terminus Seriei 

& . * -f~ x * • # -|- 3 

fummabilis, cujus nempe in infinitum continual Turn- 
ma exhibetur per r— . Sint verbi gratii, ipforum & & 1* 
primus valor communis 1, atque Series fummabilis erit 

, , j ^ _ ^ quip* 

I.3XI.4 3-5X4.7 5.7X7.IO ' ^ r 

pe cujus totius fumma eft 1. Per p defignetur ordo tet* 




mini cujufvis in hac Serie, eric p 

adeoque ^r=ip — 1, & « — 3 p — %\ quibus valori- 
bus pro z & u fcripris, defignabitur terminus per for- 

mulam — = ■ • .« — — - -~ — a —.. Sum ma 

2 p ~ 1 x x /> 4- 1 x 3 /> — 2. x 3 p -f- 1 

autem terminorum omnium ante cerminum ilium, hoc 
eft terminorum initialium numero =p — i,eft 

I* • « • 
1111 I «* 
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it-- _ zn—^t , rt 6po — 7^4- j , 
m pro £ feripto f +i f erir ^£— *- ' -3 L,-*-- agsreaa* 

r * xf -pi xjf -f s 

turn tor terminorum iiiitialratit quot font imitates in p # 
£xv x, lift! em manentibus z* u $ n $ m> fit denomina* 

ror & , z4- 2 •. ^ + 4 * * * ^ + 3* Tarn per formulae! 

numerator eric & -J- ^x*r+ 3 --■"■* ^$== 3 ^ + 4 » + 1 * 

& fiHititia Seriei exhibebftur per Jbrmufchr - ^ _ ^ — . ^ 

Sit ipforuin » & # priras valor communis i, & hinc eli 

|*A' ®m m — 

cietur Series -4-' -*~ w ~ -— | — — ■ . . ? <~ 






i- 3- JM. 4 3*5^7M<7 5*7.9 x 7*io 

Scholium. In Seriebus jam expofitis eadem nbique eft 
differentia inter %3ores continuos ejufdem eujufyis ter- 
mini, ac inter fa&ores liomologos terminorum conth 
nuorum. In fequentibus exempia qusedam funt Serie- 
f urn, quarunt fuming in terminis numero finitis cxhk 
bed pofiunt, quamvis ea regula non obfer?etur, 

Pr *f. IV. Pr$L 

Crefcente z per differentials datas fn % Invenire no- 
meratorem integrum ^ m ad Integraie revocari poflk 
fradio, cujus Denominator lit ex certo numero p ter- 
minorum z § z,-^-n, x^xn.^c. Arithmetice propor* 
lionalium in invicem dudorumv Debet autem zfk q 
Humerus integer minor quam fadtornm numerus % 

*WMMMWtlPWWiw iW^ ^ f 

Sdmh* Erit N =r &-{"•?-— j n*%J^ p~z n x & a 

teeraie 
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tegrafe exiftente — = : — - ; ■ gss= * De- 

monftratur ad modum propofitionis precedent 

Sumptis ad libitum n, p, q 9 & primo valors z 9 hinc 
eriuntur infinity Sefcies fummabiies, cujufmodi funt Se- 
ries tres fequentes. 

J% "ZZZ * " "**+— " ■ ■■< —■ &« ■ *** — +— — ' 2 mini 1 1 mi mJLm ,.■■„,./,. L i ■ (&£* 

i,2.3-4 « 3*4.5.6 * 5.6.7.8 l 7.S.9.10 

. I r 4 t 9 



1.2,3.4.5 4,5.6.7.8 s 7*8,9. 1©, is 

4 lo. 11.12 . 13 . 14 ~ ^ 

j r 14 r 55 

M.3.4.5 5.6.7.8*9 l 9, 10. 11, n .1$ 

1 13 . 14 • 1 5 . 16 . 17 

Has Series jampridem communicavi cum primariis 
quibuCdam Geometris, a quibus minime contemni vi« 
dentur. Sic ad me fcribit periciffimus Geometra D Nico- 
Urn Bernoulli in epiflola data 2.5 Julii iyi6. " Vous 
me ferez un extreme plaifir, Monfieur, de me com- 
muniquer la Solution de voftre probieme, Etant donnk 
une fuitte des Fractions dont ks Nnmerateurs foient des 
nomhrcs figures quelccnque, & dent les Denominateurs 
foient formes du froduit d'un nombre egal de Faffeurs 
u qui foknt en Progreffion Arithmztiqm, trouver la fow- 
%l me? & principalement comment vous avez trouvfe 

** ces deux formules ^T- > ,. „ .t x~. J*> rrr~ < 

Hse formulae fpe(3ant ad Series C & B f defignanre f 
numerum terminorum, quorum fumma requiritur. Sic 
etiam ad me fccibit D. Taylor in epiflola dad zz Aug* 
1 71 6, " Ut fk qui ratione inciditli in (ummationem 
" Serierum a te exhibitarum, prafertim loquor de 

Serie 



it 
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" ^ eric 1.2.3.4-5 "*"* 4-5-6. 7*8 +" 7.8.9. 10. j 1 + ^ 

"quae videtur efle altioris indaginis. 

Sed wt ad exewpla jam redeamus. In Seric ^ font 
p = 4, ? = a , *=* , primo valor e x exiftente r. Eft 
itaque z> ~j- 3 x & -}- x — &*&-{- 1 = z x ^4^3 f or . 
inula, unde (rejedio daco numero 2 J derivantur nume- 
racores 5, 9, 13, 17, efc- Formula etiam fummae eft 

-7==— =. Quare habid ratione numeri 2, quern ex 

numeratoribus rejecimus, fumma totius Seriei, a termino 
in quo eft & in infinitum continuatae, exhibecur per 

formulam — ■ ■ — £- ; adeoque fumma Scriei integrce eft 

1 j^ 

2x1x2 4 

In Serie £ funt *=zi, p — $ y q — 3, prim o valore 
;s exift ente I , Eft it aque 3V= & J r 4 * * -|- 3 * sT^"*, 

— x*z -j~ 1 x*H- r = 6 *-£•+■ al 1 * Ipfiusaurem^^ 
valores continui funt 3, <5, 9, e£r. qui quoniam om- 
nes funt divifibiles per 3, ponendo z +■ 2 = 3 a:, fit 
*T = 6 x 3 xp = 6 x 9 x 2 — 54 x z , ipfius x valoribus 
continuis exiftentibus r, 2, 3, &e. Rejedo itaque nu- 
mero dato 54, hinc prodeunt numerators 1, z 2 , ^\ $ Cm 
hoc eft 1, 4, 9, e£r. Formula etiam Integralis eft 

J7 ™xri ^ quare habita ratione numeri 54 quern ex nu- 
meratoribus rejecimus, fumma Seriei a termino in quo 

eft z, in infinitum continual eft ===f=^ Unde fum- 

54 %x K r l 

ma Seriei integns eft — . 

to lo3 

In Serie denique C funt#=rr?, p — $ q~4, & 
primus valor &= i.Unde fir AT= % -|- 4 x ^Pi x JX1 

x a + 1 — *x*+iX£-i-ax&4-3 =4^ sTf^i 

X 
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& -J- % x % 4~ 3* Valoresautem JNFper hanc formulam pro- 
deuntes Temper poffunt dividi per 4* 1x5x4 — 96, 
Ergo hoc divifore rejedo prodeunt numeraires r, 14, 
55>*4°> &c. Et formula Summ^, habitl rationc nu* 

men 96, eft —r~. Adecque Summa Setiei Integra eft™. 
* 96^ * ° 96 

Scholium 1. Per Propofitiones has duas noviftimas 
nullo negotio inveniri pofiunt Series quot iibuent 
fummabiles, Ec viclffim oblata Serle hujus fpeciei, f? 
fummari poteft, ejus fumma plerumque revocatur ad 
alterutram ex his Propoficionibus. In examine tameit 
folertia eft opus. Optime autem procedit fi termini 
Seriei oblata: revocentur ad formulam Prop HI. Sice.^r. 

propofita Serie — — ~Z -f. — - — - — h 

* * 3 . 5 .7-9- 11 7 -9 • 1* » *3 • 15 % 

~ ^ 4- c^. Denominatores fie fcribl pot- 

11 . 13 . 15 • «7 • »9 

funt 5 .7 . 11 xy • 9 f 7 . 11 . 15^9.13,11.15.19 

Undejuxta Prop. III. fit $ =14, ^ = 4, f — 1-> f — 1 ? 
primus valor &— g, pri mus valor » = $« Hinc formula Nu- 

meratoris invenitur 4 * a. -f 2, # ~j- 8 f Eft autem 2s 4- % u *f- 8 
Temper divifibile per 3 5 quare reje&is diviibribus da- 
tis 4 & 3, per hanc formulam prodeunt Numerators 
7> ii, 15, &c. iidem ac Numerators in Serie propofi- 
ta, quae proinde fummabitur per iliam ptopohdonem, 
2. Cum Series Mas A, B t C, communicavcram cum 
D. Taylor, refcripiit fe earum fummas inveniile primam 
quidem A & tertiam C y ea* revocando ad cafus fim* 
plices Method! Incrementorum, tertiam C e p reveca* 

vk ad hanc formam 77 x ---• ~h -^ 4 -JL-4- ~JL^£v, 

14 1.5 5»9 ' 9. 13 13 . if * 

ut habeatur fumma per rrsxepta tradka in Schdh Prep x* 

Kkkkk In 
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JnScnc auteni feeundi B, cum hoc non s?que facce/Iit, 
fequenti ufus eft Analyfi, quam, ipfius vcnia jam im- 
petradL ob ejus eximiam elegantiam hue transferre 
non pigct. Ci Seriei iftius terminus [in Stylo ejus] ex* 

4 * hibetur per formulam — ~~i~~ — •- ; pro 

~, 4~ 3 in denominator fcripto r, quoniam efl 45=: 3, 

B B 

" Pone ;v c a' quale efie Integra!! qusefito, hoc eft -£- 

'* efiC Inregrale ipfius - — ~lJ % '^^ ^r, fepofito divi- 



* ( 



B 

€i fore da co 27. Ipfius aureus -^ incrementum efl 
" ^ ■ — *, Debet ergo - — rrr- ~ idem eiie ac 

C C " C C 



rfj^ 



tf .3 4 - i X ^ . ^ + i 



-----, Comparando denominators invenl- 






tur C = z x & -f" *• Hinc itaque fumendo incremen- 

ra fit C—zz,z> 4- £~ 4- & ( = 2 £ z, 4- 4 £ 5 quoniam 

" eft & = 3,) His valoribu s in lo cum C & C fubft uu- 
•"' tis prodit «C^jBc- ^+ - B __ 2 s x * -}- x 5, 

" quod dtbet cue idem ac^-j-^^ Sit -5:= 4 -f"^ 
u exiftente a ipfius 5 parte invariabili, & v parte va- 
* f nabili. Turn fumendo incrementa fit B = ^. Undc 

*' ad invenienda # & v habetur arquatio &&-|-*^ 

" ^ — .2 & x si -j- 2 x 4 -j- ^ — & 4- 2 * ,~, quiS flC fcribi 

yd etiaro C r -f -C^ — ^ x z -j- 2 x x 4- x **. Pone 
.1 ~r - >^ ~ o (ande fir * ™ r:i { & fir C *> — c */ z= o ■: 

" uhyl 



f« 



u 
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" ubi fieri potetl v = o, (quoniam aequatlonis termini 
*' fmguli afficiuntur vel ab v, vel ab^) Hinc ergo fie B •= 

|C 4 = — r, adecque tt = -===., Unde habita ra« 

€( done diviibris x7, Integrate quxfitum fie —!===■, 

ef Sed & comparando a:quationem C v ~ C^ — o Ci | m 
" formula general! ■ * cc ' -o, inde etiam conclude- 

u re licet efle ~^r = quantitati data?, (quoniata ipfius 

cs incrementum eft o.) Unde pro n fumpto quovts 
* r numero dato, fie v = » C, atq^e S- — )- 4- # C. 

" Quo pado Integrate quantum fit -^ ™ z^ozf.... 3= zl* 

"'-r** ( l u °d ab fntegrali prius invento differs quan- 
6 < titate data #. Hoc inde fir, quod, uc in quadrature 
** Curvarutn Arcainventa augeri poteft vel minui area 
Cf dad, fie In Methodo incremencorum Integrate inven- 
u turn augeri poteft vel minui quantitate data Per 
^Integrate autem primum, ubi deed n $ cxhibetut 
* r furnma Seriei in infinitum continuat&\ 

Prep. V . 

Crefcente * per imitates, & exiftentibus a, b, c, &c. 
numeris datis integris, quorum nullae inter fe ccquantur ; 

-lavenire Integrale ipfius 77^7^^7+77^* 
Solatia. Ducendo tarn numeratorem quam denomf- 

T?atorcm fra&ionis in terminos a-V-«, z-\-z, &c, 
z --'.- a 4- i, z -!- 4 -y z<> &c z. 4- b 4- 1 , & -y b-\~%, &c, 
z . J r c J r ly s, 4- c ~y i, &c. in denominatorc deficien- 
fas rcvocetur Denominator ad formulam sxz-j-x 






{ 6<$6) 

"X^ + 2X^ denominatoris in Prof A. SchoL n. y* 
Deinde revocetur Numera to r ad fo rmam A -j- B z, -\~Cz 

% x z -f- 1 -f" ^* x -» + iXjc + 2+ ^ f • Turn appli- 
cando terminos ad Denominatorem novum & x « 4- * 
^^I]T^ % fi c% revocetur fra&io ad hanc formam 



. J r 9. L. 



e£r. Unde denique quseratur Inte- 



-J. 



D 



g 



rale per ScboL Prof. I. #. 3. 
Ratio Solutionis per fe fatis eft manifefta. 

Scholium i. Hujus Solutionis tota difficultas Jatet in 
revocatione numeratoris ad formam requifitam, quod 
camen quomodo fit faci endum uno e xe mplo patebit. 

Proponatur itaque factum z, -]- % x%> 4~ 5 xz 4" 7, quod 
ad formam propofitam fit revocandum. Terminos Jta- 
que evolvo gradatim ut fequitur. Fadorem primum 
z~\-z fie fcribo x-J-^, cujus terminum primum x 

duco in 3 -J-s^unde fit 6 -\-z *z Terminum fecundumi z 
duco in % -|- & + 1 C= - 4~ 3) u ^de fit x # -f- ^ * & -hu 
Dein fa&a in unam fummam colJigendo, fit «^pi 



6 ~~r~ 2, 



»4 



x~ -f 3 = + ; J -f * x * -f 1 = 6 -f- 4 z -]- z x 



4j ~; M. * 



Supereft ut hoc ducatur in z, 4" 7, Iraqiue 
rerminum primum 6 duco in 7 -\- & (= s -f?) unde 
fit ^x 4- 6&; terminum fecundum 4 & duco in 6 -j-£^jTJ 
(== £ 4- 7) unde fit 24 * 4- 4 & x g, + * J terminum 
tertium z * z^jri duco in $ 4 " * J r 2, ("= ss 4- 7,) un- 
de fit 5 2 x & 4" i -^^tIXs 4l 2, faffis iraque 
in unum coiledis ut prius, fit z-r% xz J r 3 x^+4 

r~ 4x 4- 30 c 4~ 9 & * £ 4- * -r fc * fc J - 1 * *> -j- %. Et 
£d eundeni mocmm procedere iicet in aliis cafibus. 



%< uii. 
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%. Sit autem exemplum Propofitionis in fra&ione 
— ===== — r -« Reftituendo fadores & 4- *, & 4- ** 
* + 4 m D gtiominat ore deficientes, fra&to fie 
— -ss-s-a—-— -~^ — ===?. Revocandus ita* 

?X^ + tXi[ + lX^ J ~l*jL+ 4 * 1 4* % _ .. 

que eft Numerator ^-]-ix^+3X^4*4 ac * formam 
requifitam. Itaque per methodum jam traditam fie 

primo & 4* * x ^ "H 3 === i *}-^&-|-*x2r-t-*-f-* 

•'■ ■ ' ■■ ^ •4-* & «-4— % Z* •4— & X & -4— I t^zz *! — -r* 5 & -4— % X & —+— j[ ^ 

Deinde &-f- * x*+JX*+ 4 == 3 x 4 + * 4- 3 s 

x 3 4-*4-i j^^LLihi * z ^ — "^ % ~ l% ^ J* "^9 * 

-4- 3 * x & 4- * 4- 2* ^ x * 4- * *4" * * *• -4" * x & 4" 2, 

; ■ IX ~\- IZ X. -J- J ^ X ^ "V" J -l-i&Xfc-l-IXZi-f" 2 " 

Applica ndo ho c factum ad Denominatorem & * * + * * 

eh:, x % 4. $ fractto tandem rcvocatur ad banc for- 

ii 

^X^+iX {+ % X (+3 X * + 4 x ? + 5 

T I -f «„ =J^ =«- 

■^ + xX^+3X? + 4X? + 5 ?4-'iX^ + 4X * " T * 

Cujus denique Integrate eft 5 ^^[T^+7^+i^7+4 

i 



4^ + ^? + J ^+3M + 4 3.? + ix? + 3M + ^ 



*'**. Quando 4 duo tantum funt fa&ores & & *-t-*j 
exhibebitur etiam Integrale pet formulam — — i "7~" r fi 

^^^^^^^^ ■. ^mmmmmmmm^m O" ■ 

! _- a y 2 — g 'ZL— - ~ a% ^ — = ^T. 

— 3=C x f+i M + * 4* ** + » * ^"i" 1 * * + 3 

Seriem n'empc continuando donee abrumpatur per eva- 

L 1 1 1 i nefcentiam 
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ncfccnciam tcrminorum. Si Fadores duo (ml *> & % ~- & 
cxhibebitur Integrate per formulam —— — IlL^JL, 

\ f % , % I . 5 s % 

— -"T^V-r" .T—r — f^« r-oteft idem Integrale 

exprimi urroque niodo, prout fradionis oblate fador 

vol. minor vel major funiatur pro £* 

4, Si primus valor z, fit a4~t 9 . migrabk formula 

_,_______._._, — — _ ... n 



a£~J* 

i 



poilcricr in banc -J X T X T X 7+ ^ u ^ue — 
inclufive, qua, cum figno contrario, exhibetur fumma 

O '* * * i * i I * •> 

-' enu , x ~p -i z x r+7, "T" 3 x ^F* + cfr. in infi- 
nitum continuatar. Sic e.gr, 4=1, atque Series eric 

I * * * I * y " X 1 

ixz 12x31 $x$' L/i '*— 1 1 — *• oia°=zz f €- 



ric Series r"7"r * j— ~ + — —» 4- Gfr. r=_ — x — +— z=r.i 
Si 4= 3, Series eric rrr-'+r-ri: + — —, + — *- e ^ 

""""Tin mimiriiiwnT t — in -ifi-Ty i i 

* * I x r I "II 

___ ^/ — •— 1~- — —4— __ -— ~. *_* 

3 1 * 3 18* 

x T j 

" ill "' II" f ll«Mj ^ 

"* ""Of** 






<. Ex eadem Serie ; — __==_=_ + _L=r, -f- 



" 



j ■ : ■ j ' ' *"<tf 

I X I -J- 4 2 * 2 ~{- 4 3 X 3~-J- rf 

4. <£*. pro diverfo valore 4 oriuntur Series plures 
forma fads elegantes, quarum nonnullas Lectori ob 
oculos fiflere, credo, ingratum non eric. 

Si pro a fumantur fucceffive numeri pares, 2, 4, 6, 8, 
&c. Series erunc 

t 1 r 

%l^r~~*i) ' "• -"i ii -— f ■___ 1 J? - -„. . ,. „ i n , , f ^.1! - x„-3 

1 x 1 _|_ % _X2-4-2 3 x 3-J-«_ 4 X 4 Hb^ 

x 1 ¥ 1 1 j 

^ j -' — *■ _^ y^~ — — .^ — -__%_r ^__ _ " 4 - ■""" i>4« r^ 

^1+4 Ua+4 f 3^ + 4 4 x 4 4- 4 ^ U# 

£;)u; ™_.-^ _=___,+* . — ^ .y. 4___ = =-«4- /j?- 

jxi-^.^ 2 x 24-6 3X3-h6 1 4X 4 4-^ lw ^ 



¥>1 



¥^ 



«> »> 
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9 _ 4 i id — i l 25—4 ( 36—4 
16— 9~ 2 5—9^ 3*— 9 ~ 49—9 

25~l6 S 36—I6 l 49 — 16 k 64— -16 

Vel — + — + -i- + — —, + £&. 

4—1 9—! 16—1 • 25— -I 

■■ . .. -I . +« t ■ -fc- — - — ■ -4— &c* 

4 + * 9+3 I6-+S l *5+7 ^ 

— * ' . — «. — I— - » ■■ ' — JL* -—•«-_- -- — j— — * ■■— — * a Cj/«» 

4+3 r-^^ 7 1 ^4.11 25-1-15 

— ~. _L_...i I ! -L. -4 *-£&." 

4+? r 94- ii ~ 164-17 *5+ 2 3 

SI pro 4 fumarrvur fucceflive numeri impares r, 3, 5% 7> 
£^ Series erunc 

{ — j) =-— -JL. i=— -J— =. + — — =—=*+£&,* 

1 M + 1 l iHi + i 3^3 + 1 4x44-1 

1 x I +3 2 x 2 + 33x3+3 4X4+3 

.\ ! g. f j r_ 1 r T L „ 4^ £ffj. 

iX i+j ».x: + 5 + 3 X 3 + 5 4x4+5 

7 ) L__ r L T I T L== + £?<% 

Ix ^+7 2 x z 4- 7 T " 3 x 3 + 7 4*4 + 7 
Vei— x -L + JL + JL + - +^ 

1 I r I w 1 T * 4-C^C. 

2 3— -x * 6 — i ~ io— i • ij — I 

1 x * T * T ^ +— i +€?<?. 

2 6— $ * io — 3 * if — 3- xi— 3 
2 jo — 6 l i? — 6 ~ 2i — 6 ^^ 28 — 6 

I JL X i ^7 * ? * I ? + Gfo 

2 1 + o *"" 3 + o ~* 6 + 0*10 4- o 

JL x — i L — ? — + — i L — i + ^ 

2 I + I L 3+2 4 6 + 3 4 10+4 

V*Vfz+ 3~T? + 6^6 +iT^T8 + ^ 

i 1 , 1 . I 1 , r . 

a 1 + 3 ' 3 +6 ~ ^9 T " + I2r ^ 

6 Ante 
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£. Ante aliquot annos D. Jac. Bernoulli Geometra 
infignis invenit fummam Seriei cujufliber, cujus Nume- 
rators conftituunt Seriem a*qualium, Denominators 
vcro conftituunt, vel Seriem quadratorum daco aliquo 
-quadrato Qjnioutorum, vel Seriem Triangulum* data 
aliquo Triangulo T minutorum. Hssc invenic ille ob- 
fcrvando quod hujufmodi Series oriantur ex ablatione 
Seriei Harmonke proportionalium rruncata? ab eadem 
Serie incegii ; nempe ita uc Humerus terminorum defi- 
rientium in Serie truncata, fit, vel duplus lateris dati 
quadrati J^L vel duplus unitate au&us lateris dati Tri- 
anguli T< fdem etiam obfcrvavic fruftra quseri fum- 
mam Seriei reciprocal Quadratorum. Hoc idem etiam 
verumeft de reciprocis Cuborum, vel aliarum quarum* 
libec dignicatum numerorum in progreflione Arithmeti- 
cs Ratio eft, quod nulla intercede differentia inter 
fadcres denominatorum, quod ad hujufmodi fumma- 
tioncs fern per requiri conftat ex Methodo fumendi 
ditFerentias in Scholh Prop. I jam explicate. Nam fi 
per formulam aliquam exhiberi poflet fumma quxCitz, 
differentia iftius formula exhiberet terminos Seriei 
propofitas: fed in tali differentia denominator Temper 
afficitur per fadtores ab invicem diver Cos, quod quo- 
mam in Seriebus prasdi&is non obtinet, fumma: Serie- 
rum hujufmodi in rerminis Bnkis haberi nequeunt, Ad 
eundem fere modum, argumento petito a Prop. Ill & 
IV. demonflrari potefc funimas Serierum exhiberi non 
poiTe in terminis numero finttis, quarum Numeraires 
conftituunt Seriem xqualium. Denominatores vero con- 
ftant ex certo numero terminorum in progreflione A- 
rithmetid*, maximo fa&ore cujufvis termini minore ex- 
iftente quam factor minimus in termino proxime in* 

fequenti, cujufmodi eft; Series - — + — + — -f- 

7. Jam liceret regulas nonnullas rradere quas pro 
cafibus quibufdam fingularibus concinnavi? icd hxc 

nog 






( 66\ } 

nos longkis abducerent. Sufficiat itaque qu& genera'" 
liora funt explicable, & firnul monuifle, ad novx hu 
jufce Serierum infinicarum doctrine provecHonem ni~ 
hil magis facere* quarn fi excogitentur formula ge- 
neraiiores fummarum, ex quatum differenciis, per re- 
gulas fupra traditas computatis, deinde conSciantur Ca- 
nones quantitatum fummabilium ; ica fere at jam fa- 
c2um eftinCalculo Integral*, h. e* in Stylo Newtonian*, 
in Methodo Fluxionum. 

8. Reftituendo fadores in Denominatore defiden- 
tes potuiflet prscfens Problems revocari ad Propofitie- 
nem IF, Sed & in terminis generalioribus propcni po* 
cell:, nempe pro Numeratore fumpta quavis For- 
mula, cujus differentia aliqua datur. Sub ea rameri 
conditione uc dimenfiones Denominatoris ad minimum 
binario fuperenc Dimenfiones Numeratoris ; alias en sm 
fumma Seriei in terminis numero finicis habcri nequit. 

Sit hujus rei exemplum in Serie ; — ; - ; - + 77Z7T. § 

- . 9 _ - + , ,'c ,- 4" &'• ubi Numeratores funt: 

■3 • 5 • 7 • 9 4.0.0.10 i w 

numerorum naturalium quadrata. Applicando turn Nu- 
meratores turn Denominatores ad numeros nacurales, 

Series revocarur ad formam fimpliciorem - - + ^7773 
J7775 + JTsTTS + ^» Per /> defignatis numeris na* 
turalibus x, 2, 3, 4, d^. terminus Seriei dcfignabi- 
tur per formulam — - 7 ==f^ ; vel per formu- 

lam - - rj: : ~ ; _. ~ > nempe prop 4-^ fcripto «. Quo- 

niam progrediendo de termino in terrnsnum augetur 
z, per unitates, reftituendi funt fadores in denomina- 
tore defkientes z -\- s , s-|~3, & hoc pa& o revoca* 

tur terminus Seriei ad formulam — J_ L 2 — IT * ^4— J= 



Per method urn in Mc Propofitione jam explicatam re* 

Mnnnmm vocatur 
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vocatur numerator ad formam — 6 — 6z — zxz'-\- i 
+ ^X^+ I X^4-23 Unde habita rations denomi- 

natoris Terminus revocatur ad formam ~---^^ :: --^.:,=^ 

i — ~6 . : — r 

' 3. +- i x * -f- 1 x i + 3 x K + 4 ' %-f i x ^Ps x Y :: F~4 

+ ^r~ > ~"T^ • Adeoque fumendo Integrals' fie 

^ "T" 3 ^ ^ "T" 4 a 

6 . * 



no, exhiberur fumma Seriei in infinitum continuata?, 
incipientis a.termmo j ^j^ =^= . Summa itaque 

Seriei integral incipientis a. termino — - — eft H. 

3-5.7 240 
Si ^tt Prop. If. procedcre eiTet animus, ex formula 

^-zx^-fi X^ + 3 colledis numeratoribus primis 
24, 70, 144, 252, fumendo eorum difFerentias habe- 
rentur 46=^ z8 — *r, 6 = ^ e = o=z &c> exiftente 
M=z%4; unde per £*w. x, prodiret formula — . 6 — tf 5 

— * * * -f- i J r z x^Lix^-fi, qua defignatur Ter- 
minus, eadem ac fupra ; atque pergendo per Prop, 11 
liabererur fumma. 

Prep. VI Froh. 

favenire fummam quotlibet terminorum Seriei Fra- 
&\on\xm, quarum Numeratores & . Denominarores con* 
ftituunt lineas duas quaivis tranfverfas in Triangu.Io 
Arithmetics Pafchalii 5 nempe cujus generators iunc 
unkates. 

Solutio. Per defignetur Ordo Seriei Numeratorum 
in Triangulo Arithmetic©, & fit p differentia inter 
ordinem Numeratorum & Denominatorum, & per q 
defignetur numerus terminorum quorum fumma re- 

quiritur 



£S=S£S£SX£«e«t" 
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quiritur. Turn fi Denominators fint plurium dimen* 
fionutn quam funt Numeratores, Summa exhibebitur 
per formulam primam fequentem h fi dimenfiones 
Numeratorum plures fmt quam dimenfiones Denc- 
minatoruro, Summa exhibebitur per formulam fecund am. 

Formula I. 

W -J- ft I jj.M ~J« J . » 4" 2 * OC. M -f" p 

« ■>.. ■■■■ „«»»,.. . ,.£■■■».■■■■ *-o— 1 u i w c ^ uM ii*''Wiiriiiewo^^ ■>■» * .^.n*. . . . .". j"k»aa»*»»Jriw* i» < ^^ ~ ?T! ^ ^ « 

Formula .11. 

92 — fj — 1 *7 4- w — j , q H~ w — 2 » Of?. # - h » — g — * 

i... i. .n- . m. ^ammata»HB _ : _, a il 11 ■ ■ n —mfi ■ j— w ■> i ■" »' '" ' ' "" ll "» l — » ' "" ** .. 

^^^^^^^^ — _„ «»- ^™ ~^ ^S^KB^MiBlt , 1 1 1 ,111 -T11 r- -, . «- -s*i*™— -^v^T-T— - *""' '* l »Hn ■ ■ - — — ■ .. ^^^Jfc-^p^P ■ ■ 11 * , iii M h ^ 

f?-f-i i ^ix» — 1 . n — % « £2k. « — /> 

£x% 1. Inveniendum fit aggiegarum fex primorum 
terminorum Senei — -4- ^ -h — 4- tt ~r ~- ~f -7- r e?v» 

ubi Numeratores conftituunt lineam quartam, Deno- 
minatores conftituunt lineam feptimam in Trianguio 
Arithmetico Sunt itaque ^==4,, ? = 3» *?:=&;& 
quoniam dimenfiones Denominator urn fuperant dimen- 
fiones Numeratorum, dabitur fumma per Formulam 

pnmam ; nempe ~ _ - — ^^v-" 5 ^^; jqf^ * 1V 

£at..x; Quaeratur fumma fex primorum terminorum 
acnei — -1- — H — •+" -- 1 . r" - — ~t^ c*^ cujus 

termini funt terminorum Seriei prions reciproci. Sunt 
itaque ^ = 7, p = 3»- fl=<\ adeoque per formulam 

fecundam lumma fit — — 4- - 4X6 ; 5 .^~ % 4* 

Scholium 1* Formulas in hac propofitione texhibitas 
ante biennium communicavi cum Viris celeberrimis 
Moivrco & Bemculliis. Facile autem derivari pofTunt 
ex praceptis in Prop. I. traditis. Sit exemplum in Se- 

ne wiori - 1 - 4- Jtj-Ifj 4. ^ Per ? defignato leco 

* ■ 7 « 28 * k 



7 e 
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Termini in Serie hk, exhibetiu' Terminus per formulam 
^===--4=^^— - -===5 U-ndc rearediendo ad Integrate, 
furnrna Sariei incipienris a termino iilo exhiberur per 
formulam — -■— ' — j- ; adeoquepro/>fumpto r, Se- 

ries Integra fit2~~ 4 ~7 5 =1> atque fumma primorum 

fex terminorum fit 3 ^-L. — omnino ut per for* 

mulam jam exhiberur. 

2, In formula prima fumma Seriei in infinitum con- 

tinuata* eft "—JZJLzJL , evanefcente jam parte altera for- 
mula. Sed in cafu formula fecund^ fumma hxc eft 
infinitum quid, cujus fpecies, refpedhi numeri infiniti 
g, exhiberur per formulae partem alteram, qu# in hoc 

cam fit -=== — — — — — — • 

p-+- i X n — i . n — 2. C5c. n — p 

;. De hujufmodi Seriebus in epiftola data menfe 
Maio 1 716, fie ad me (cripfit Vir, 111. D. Leibnitius* 
quern magno Scientiarum damno nobis nuper ereptum 
lugemus. " 11 me femble qu'autrefois j ay audi fomme 

*^ quelques Series ou fuittes comme — 4- — J_i- 4-A 
«< 4. JL j- i. .j- & c . Le terme de cette fuitte exprime 

" Analytiquement eft === — ===== — 

X . x -f- 1 . at -I- x x r • 7 • J 

•< = L' 2 '!— ■ = — — i — — . On demande done 

" la fomme d'une fuitte donned, dont un terme (bit 

" yl ^77+77/ ou * fi g nifie ^ es nombres naturales 

" i,- 2 > 3> 4> efo &/fignifie VUnite, ou la difference 
€i des x. Suppofbns que le terme de la fuitte fomi- 

" matrice 
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es 'matrice demands folt ^7^7/ = y. Or Diff. -| =t; 

"*'&«'* —mdx-=.mh done la Difference de — eft =— 
+1 §il7T^i* ' Maimenaitt il • fant ftire 



** 



+ 

»f// mfll 



mmxx-\-%mn ix-\-n nil ~ mmxx-\-% mmlx-*rzmmll 
-\- mmlx^mnll 

*' e'eft adire,-il fauc identifier ces deux formules, ou la 
ss donm® eft Multiplies par — t done egalaoe les 



m m 



c * termes refpedlfs* puifque ks xx conviennent, on 
€€ aura par les ^r, %n-\-mz=z 3 m t ceft adire il y aura 
™ m — ?h & V M ^ es abfclus "on aura n n 4- 't» n =n z ^ ^ 
as ce qui. doooe encore w==»} .done . ridentificaticri 

" reuffir f & nous- pouvons - faire *==w = /==.!* & 

" ..f :— . 1 (car / demeure . arbitrairej & le terme de h 

f * fuitte fomtnatrice'feta -4— » <»* dslE— ^— doahe 



• • x 



mmam 



es minus 



« J,* donne la fomme des , . 

«< 3, 4, -JL, .^, $ f ~, fifr. <S«tf« JimmMtrix, 'cups fer» 

«« .JL 4. *. 4 J. -fi + f 4- <fr. &r«> fummnda, cu« 

" I • 4 " SO 40 35 

" /•' tfm/ ^ J^TTT7T77T^— I £c pom 

* f'«a fervirsux (bmm&tioQS, les 5 te«3K$, ^ Ex* do 

. 'N n & 13 © w 1 



a 



€1 



a 
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h fuitte donn&e feront — — 3 =—• E £ generally 
ment la fomme des rermes jufqu'a quelque terme 

x f - . r 6 x 

— ===== — a exduiivement, fera— 7 — * 

X . x + I x + xxf/r, J-' * -f t 

~ 3 : Et poor la fornixse de la fuitte cotierc a Finfl- 

" aie, xdevient inftni, &--^~r==6: done la fomme 

<c dc toute la fuitte eft 6 — 3=3, comme vous 
t% l'avez trouve. 

*' Cette metiiode eft le calcul des difFerences ap- 
plique aux Nombres; & il faut vous avouer qua- 
vant* que de fappliquer aux Figures, & meme avanc 
que d avoir ere Geometre, Je ie prattiquai en quei- 
quc faton dans les nombres; ayant trouve encore 
jeune garjoij que les fuittes dont Jes Numerateurs 
foffent des Unites,, & dont les Denominateurs fuflenfi 
les Nombres figures, comme Triaogulaires Pyrami- 
daux ©V. etoient les difFerences k m % % ts , y^^ $ c . 9 

multiplies par les confiantes de la fuitte — 4-— 4-— 

4-T-f-^** & par confequent fommablcs. Mais 

c< quaod je devios un peu Geometre & Ai?alyfte f je 
H vis qu'il y avoir moyen de venir a bout de relies 

" fbmmations par uae Methode generate, autant qu'ii 
4i etoit poilibie ; & que le calcui des differences cftoit 
encore plus commode dans la Geomcrrie que dans 
les Nombres, puis qu'il y a p>us d evanoui/Iemcnts, 
& que k$ differences rcpondeor aux Tangenres, les 
fomtnes aux Quadrature^. Cetre merhode gcncralle 
de chercher la fuitte fommatricc de la fuitte doanee, 
quand die €d poilibie, reulk toujour**, quand Je terme 
de la diktc donah cxpnme Ar^yuipaenient na 
ci point la quaotite variable envcloppe u,i;i3 one racine, 
e * ny entrant dam fexpoi'sne; & uhx, on peut tou- 

" jours 



€£ 

if 



4* 
if 

is 
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'* jours determiner la fuitte fommatrice* ou prouver 
" qu il eft impoffible d'en trouver. fit 3a chofe reuffit 
" meme bien tbuvent, lors meme que Ja variable en- 
c< tre dans TExpofanc. Mais comme il y a quelque- 
"' fois dcs Quadratures particulieres de quelques por~ 
' c tions d'une Figure, done ou ne f$auroit donner la 
u Quadrature generalle ou la Figure quadratrice ; de 
c< meme on peut trouver quelquefois la fomme de 
49 route la fuitte, ou d'un certaine partie, quoy quon 
ne puiffe pas trouver la fomme de chaque partie ; & 
alors il faut avoir recours a des Methodes particulieres, 
done on n'eft pas toujours le maiftre, noftre Analyfe 
" n'eltant pas encore port6e a fa perfedion. 

Prop. VII. Prob. 

Invenire fummam Seriei cujus Numeratores confti* 
tuunt lineam quamlibec eredam in Triangulo Arith* 
metico Pafcbaliij Denomtnatores vero conflkuunt li- 
neam quamSibec tranfverfam. 

Solutio. Defignetur ordo lines? ereifoe per p. 9 ordo 
lineas tranfverfe per q, & fit m aggregatum toe termino- 
rum primorum in iinei ere&a ordinis p -f- q — x quot 
font unitates in q — i , acque fumma q^fita erit 






x^>^ 2 — m x 



I . 1 . 3 . ($C. (] I 



Ex, i . FroDonatur Series — -j- "T 4- t; 4- ;7 -4- "^ J ~ 



f . p ~f- 1 . &c p ~h q — 2 

I • 5 I 1° , 12, ! ^ I J 

4 1 io 1 20 I 35 i 56 

Ubi Numeratores conliituunt lineam fextam ereciam, 
Denominacores occupant lineam quartam tranfverlara. 
In hoc itaquc cafu func p — 6, q == 4, p -]- (f~-j=:9 s 
# — .1 = 3, adeoque w = 1 ~r 8 4~ x8 := 3 7 i ?. tribus 
terminis primis liners nonse ered.x. Unde fit fumma 

— q _. 1,2.3 X19 

qu^iua ~ — ^/ X 6.7.S 50 

Ex. %. Conftituant Numeratores lineam centefimam 
ere&am, & fmt Den^minatores Numeri Trigonales, qui 
occupant lineam tertiam tranfverfam. Turn erun*: 

P 
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p=ioo, q~ p ffl= i ox atque adeo fumma quodita fit 



x!!i— xoix - ' % 



$ 



Cor. Si q~z 9 formula lit ^ = ^ 9 qua exhibetur ag 

gregatom primi termini, una com fetnlfla (ecunds 
triente tertii^ quadrante quarti, & fie porre, linear: cu- 
Jufvis ere&e ordinis p Txianguii Arithmetic! fafchalii. 

/>*/. VHL f ^ 

Invenire fummam ejufdem Seriei, quando terminerum 
Hgtia Tunc alternatim 4* &~ § * 
Solutio. Summa quacfita exhibetur per formulam fins- 

r ? + * — * 

£#• Invenienda fie fumma" Seriei — — — -f. — — ~ 

4-ii _-4-jl-JL ubi Numerators conftitimm: II* 

* 495. 12,87 * 3003* 

Beam feptL'iam eredfctn, Dctiomiiis cores coniiitimnt 

namm tranfverfam. In formula itaque pro f & q icdj> 

sis 7 & 9, fie fumma 77. 

Manence e&dern Seric Numeratorufts (hempe line! fep* 
dmi ere&&X fi pro Serie Denominatorum iuraancbt 
fucceffivc • linca tnmfverfre x a % | £ % 4% 0^ Summae 

■«uat ~ t -g-, ~> ~, j-1* & s ' <iuae fie ■ pofes: scribij 

7* df* a? s7o* ^ &^nmim^Numt^om,m22m 
Benommatcres sxcerpuncur ex linea tranfversi ordinis 

iepcimi Idem eveniret fi loco fepdmie. Numerators 
mri&ivatiknz aiiao* quaniJibet iinteam ercdam ordinis //{ 
Sumrnse quipps orireni*u:< ex application cerrnlnorSrn 



•s^> 
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imx tranfverfae ejufdem ordinis p ad terminos proxi* 
me fcquentes in eadem Jinei. 

Propofuiones hx dux novifiimx potius elegantes funt 
quam utiles j quare Formularutn noftrarum demon- 
ftrationcm Lcdoris (blcrtia inveftigandam relinquinius, 
ad Fn:-pQfttionem ulcimam jam properantes, quae rer- 
tiam-continet Serierum fpeciem, ob ufum mukipiiccm 
fans infignem. 

Lemma y. 

M N P 

Sit Series quxvis - 7 , T ^ n , -y- , ©v. cuius rermino- 

h h h^ h* 

ram Denominators confticuunt progreffionem quam- 

libec Gcomerricam h 9 h z , P* h* 9 &c. Sint etiam Nu- 

meracorum primus A (=#/)» prima difterentiarum pri- 

marum B, prima fecund arum C, prima tertiarum A 

quartarum E 9 & fie porro ; Sc ftnt ~, 77, y v — , ^ 

refpe&ive, agg^egata, Unius, Duorum, Trium 5 Qua- 

$/ N 
mot, vel plurium terminorum Seriei ~r> 7i> J?* <£*• as> 

que fint Numerarorum primus a (— a) prima diffe- 
renciarnm primarum h prima fecundarum c, prima 
tertiarum d, & fie porro .* & fit ^ — 1 =: #. Turn ip* 
forum 4, ^ *, ^ e^- valores erunt, 

e? *"—*! # .4(4 -*jH £* 

*=:# hA-\- hB-\- C 
d—qHA-yqhB -f hCJ r D 
& fie porro, 

Demonftratio* 

Satis conftat efle a = a, z=z A z=z M. 

M NOP 

Termini -~ 75, 7^, -^ ,ov. Numeratoribus i£f, I^> 0, Pi 
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&c. expreffis pec A, B, C, D, &c. transformantur in 

A A-UB A-l-zB4-C A4-lB4-iC-\-D 
termmos j*—p-* h , J ~ > '"> 

&t. Unde colligendo fummas terminorum, inveniu-ntur 

Numeraires *, & y, £, t§c. nempe 

a •:= A 

j8= i -f 1 A -f fi 



^ -]_ h-\-iA -;- a + x 5 + c 



7 = ^ _ _ 

/ = 9 ~r '^ + h -j- k A -1 - h % + x h J r 3 5 -[-- h -J- 3 C -f £ 

Unde fumendo differentia? fiunr 
* — ^ ^ -1- B 
c = qhA-V hB -]- C 
d~-=:qqh A -\~ q h B -\-bC-\-D 
& fie porro, ut in Propofttione exhibentur. 

Or. i. Si Numeratorum .#/, N, 0, />, ©v. differen- 
tia vel prima, vel fecunda, vel alia quxdam detur, 
cerminis omnibus poft primos aliquot in Serie A, B, C, 
D, &c. evanefcentibus, Differentiae b 3 c, d, &c. tandem 
incurrent in Progreffionem Geometricam in ratione i 
ad q. Exempli gratia, fi detur Numeratorum M, N, 
0, P &€ differentia prima B, erunt c, d, &c* in ra* 
tione continua Geometrica i ad q ; ut conftat per ip- 
Ibrum valores q h A 4- h S, qqh A 4- q h B 3 &e. ex- 
iftentibus C=:o=: D-=&c* 

Cvr, ^. Ordo autem primx differentiarum 5, C, I>, 
&c- quae hoc modo evanefcunt, idem eft ac ordo 
differentiae vel b, vel r, efe. unde incipit Progreffio ilia 
Geometrica. Sic (1 i3 — o = C = ^^ erunr & v £, i, <yv. 
in Progrellione Geometrica ; i\C-=o=.D~&c. erunt 
c, d, &c> in Progreffione Geometrica. Et lie porro. 

Lemma 6. 

lifdem pofitis fit r terminus undo incipit Progreffio 
Geometrica in Serie differenciarum h> c, d 9 &c* & pet: 

-p i 
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#4- r defignetur ordo Termini in Scrie -f , ~, f 7 -, T - 

d^«. Turn Terminus ille defignabitur per fradtionem 
cujus Denominarore exiftente j&f + x Numerator eft 

1 jj ii ii nftn ai , ii f i ni i nt ii mn iiiiu m i ir iii --l ii n i M iiil««i— m i« ir a wn nm n mn iiiiiii ii i ii mm •- * ■■ ■■■ r* ■ 1 mnmn — it"""* * ' 

x£*— - i — £p — ^*^-^I~ q>p x-^—^ X^-— — & c% 

ncmpe per n defignato ordine differentia evancfcentis 
In Seise #, C, D, &c. uc & Numero terminorum 
a 4- bf y &c. item terminorum — i — q p f &c. 

Demonflratio. Per Lemma i. Termini iftius Numera- 
tor exhibetur per formulam 

a+bp + cp.L=J+dfxk=*! . f -= % Jc&c.(p+i 

fubeunte vices x in Lemmate ifto^ 

Ergo fi fit, ex.gr. nz= z, per Lemm. 5. Or. z* erunt 
r, d % &c. in ratione concinua 1 ad f . Numerator ica* 
que in hoc cafu ell 

a-\-bp ~\-CpX—^~ 4" c$pX—~ X*- — ~f- *# P 

x LzJ x Lz^~ x £jzJ -|- ^, Sed fi termini cpx f -^ 

4- rf /> X'— 7-^ x^ 1 — ~f ^ r - ducantur in 21., & produ- 
dhii addantur termini 1 4~^/>, prodjbit Series quil ex. 

primitur binomii 1 ~- # dignitas 1 + #'. * = -^ ^ Ergo 
produ&um iilud aequaie eft £ p — 1 — qpi adeoque cer- 

mini rfx £ |- c qp * r - x - — - i~ 6^* ~ — 

a 23 ^" 



■«»•*■ ■■■ ""■'- 1 ■■" iw mi™ » ■ 1 ■■•a-.oi* ■ 

X h* — 1 — q p. Quo pado Numerator fit a ~j~ & p 
4- _- x y — 1 — qp 9 exiftentibus duobus terminis &A~Iik 

ut & duobus —1 — q p, juxta fenfum Propofitionis. 
quoniam n — z. Atque cadem eft demonftratio in aliis 
cafibus. De Denominarore vero per fe (atis conftar. 

Pre*, 
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Prop, IX, Prob. 
Invenire fummam quodibet tcrminorum Seriei cu- 
jiifvis -y, 77, 7T> 7i» ®V» CU J US tcrminorum Dcnomins- 

J ' h h tf h* 

tores conlntuunr progreiiionem quamhbet Geometri- 
cam £, A 2 , ^ 3 , A 4 , err. Numeratores autern (line quan- 
titates differentia aliqua conitanti gaudentes. 

Solutto Sunto Numcratorum #/, N", 0, /% e L <f. pri- 
mus A 9 prima difTerenciarum primaruni B t prima ie- 
cundarum C, prima teriiarum D, & fie porro; & fie 
ipfbrum A % B, C, #, e*v« Humerus n 9 atque /;-^i: 



^9 



Tumfiac a—A(—M) bz=hA-\-B, c~qhA~yhB 

-|- G, i zzr <f /; ^4 -}- # £ # J r £ C J r A &c ut line 

tot termini a, b, c d, &c 9 quot funtunitates in #-|- f * 

Terminorom iftorum ultimus dicatur r, atque per f>-\- i 

M N P 
deflgnetur numerus tcrminorum -f, 77, 77, 7-, d^« quo- 

h hf h* h 

rum fumma requiritur* Dico fummarn illam exhiberi 
per fradionem, cujus Denominatore exiftente $?? + 
umerator eft: 

1 t 2 -— I • , P — 1 p — 2 #4 r 

a-x-bp -\-ep* <~- H- *> * '--7- X ^-— 4- &c -[- - 



I 

9 



MMMMl 




^ X V X T"^^ 



Demonjlratio. Nam (per £^m 6.) per hanc formulam 



at /3 



repmematur terminus oraine v 4- 1 Seriei T) MJ ,„ 
— 3 ©v. qui terminus ("per conftrueHonem Lsmmatis 5.) 



acqualis eft aggregate terminorum numero .£ 4- 1 Seriei 

+ M N P „ T* r, 

propoiita? p -, — t ~, £>^E, A 



i/'* * 



Ex, i. Invenienda fit fumma novem terminorum Sc- 
riei — , -~ , |~, ,4* ^ r * Sunt in hoc cafu hz=z%, q 

( = * — i) ■ = ri, /> + i = % p=z 8, ^=1, £=:!, 
C=o,=:D=:^r. adeoque#=:x, (quoniam funtduo 

— 3, r( = #£^4-^£4-C:=r:ZXl4^X I 4~ ) 

= 4 — r, Adeoque per formulam fit fumma quanta 

' ' ' " " Q ' " " ' " " "' ^^ *~ « 

Ex. z, Quaeratur fumma fex terminorum Serici 1x3 
+ 3 x t + 6 * 3 3 4- IO x 3 4 + 15 x I s -f 2.1 x 3 6 -Hfr. 
In hoc cafu funt /; — ~, ^ ~ ni, ^ -4- 1—6, p — y, 

^tfr=i, B — z, C=i, £> = o = E = c^» adeoque 

»=3, atque<» = i, £=r * -f z = -L, c = ~ -f ~4- 

i -— i^, J=z± mmmm ± r± — JL_ r . Unde fumma qusc* 
9 *7 9 ' 3 27 ^ 

fita fit =: 19956. five 

7 1? 4 — 1 1 2- 44 



— s 



3 I 

Gr. 1. Fjufdem Seriei, a termino prlmo^ in infini- 
tum continual, fumma exhibetur per formulam finr 
pliciflimam •== 4- ===-2 -j- ==== 5 J r- ==.* &c 



Com. Sih^z, Serici totius in infinitum continui- 
ty fumma habetur foia additions terminorum J$ B» 
C, D, (§c. Et ha?c fumma eadem eft ac fumma line# 
eredfoe refpondentis termino primo A 9 in Triangulo 
Arithmetico, cujus lineam tranfvertam occupant Nurne- 

P p p p p tator€$ 
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ratores M 9 tf, 0, P, &c Quod facile conftat ex con- 

cemplatione Trianguli. Si itaque fuerint M, N 0, &e. 

M 
Numeri figuraci cujufvis ordinis n, fumnta Scriel — 

NOP % 

H hj+~2 +dv. squalls erit Numeri binanV 

4 o 16 i 

dignkati xj " ~ *. Sic Series ±J-I-4-i--j-.±_j- d^". = 
a f - * = i, uc vulgo notum ; Series — 4- — -U -i- J- i: 

-i- c*v. = x * - x r= x ; Series^- 4--?- 4- J~ 4- l A + dv. = 

a 3 - * = x 2 = 4, & fie porro. 

Scholium, Celeb. D. J&c. Bernoulli) in Tradatu fuo de 
Seriebus infinkis, folvit illud Problema. €i fnvenire 
" fummam Seriei infinite Fradionum quarum Denomi- 
nators crefcunt in Progreflione quacunque Georrte- 
trica, Numeratores vero progrediuntur vel juxta Nu=» 
meros naturales, i, 2, 3, 4, &c. vel Trigonales 1, 
3, 6, io, &c, vel Pyramidales i^ 4, 10, zo, ©V. 
u auc juxta Quadratos 1, 4, 9, 16, g£r. aut Cubos 1, 
" 8, 57, 64, e£r, corumve multiplices." Ipfius fo!u* 
rionem confulat Ledor. Aliam vero, & quidem mui- 
:o generaiiorem invenic D* Mc. Bernoulli illius Nepos, 
eamque ( poftquam ei-haec miferam, fed fine demon- 
firatione) mecum communicare dignatus eft, in epiiloli 
data \%° Septcmbris 17 1 5, miris quidem inventis refer* 
nffima, qua ! ibus me crcbro dignatur vir Dodiffimus. 
De hoc vero Problcmare fie fcribit. *' Pour la fbmme 
*' d ? un nonibre determine n de cermes de la luiccc de 
cc voftre Theoreme 7. [ CcrolUrium primurn efr hujus 

Propofitionis] fay trouve ctitt formule 



n 

Si 



— — v 



TK T i -4 W 7 1 



x r 4 "I h "r * - - - * -?- — - — ^ L. ^ 

" 4- eh* ou les Lctrres ^ 5, C, th*. marqucne 

Jes 



4< 



<€ 
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€$ Its Coefficients des termes immcdiatcmen* prece- 
dents. Et en mettant dans cette forrouk p A r t 
pour #> #* pour m, & en multipliant torn encore 
« par £ m ~" x , on a la folutipn de vcftre f'rob* 
« IX mf ". Ec me monuit Vir peritiilimus banc fuam 
formulam generalem in noftram particuiarem {Cor. 1. 
bujus propoficionis) migrate quando » = oo; quippe 

turn evanefcunt 1, 0, # • ^- = - I f # . ^-=-J . I—?', ^ ref- 

peduipforum m n 9 A, B, C, &c, adeo ut Series in eo 

cafu fie — — a 4 & 4- c ~b <^r. quae otn- 

a h e 

nino- coincidk cum noftra ■^r7 + ^ : ZT|* + ^37| 3 ~" 

AdhucaliamhujusProblcmatis folutionem, & quidem 
ab hifce admodum diverfanv invenit D.Taylor ope 
Methodi fuae fncrcmentorum* Viri dodiffimi rogata, 
ad eum miferam formulam meam fecundam pro folu- 
tione Problematis H di , item formulas alias fpedantes ad 
Propofitionc* tertiam, quartam & quintam, fed fine de» 
monftrationibus : quippe non dubitaham quin Vir acu- 
tiiTimus, atque ipfe Methodi iltius Incrementorum In- 
ventor, hifce, vel faltem paribus inveniendis par e(Tet> 
Refcripfit (e harum folutiones invenifle-, & fimul alia 
qusedam communicavic. ad bujus methodi profedum 
rnuitum facientia, qux jam noftro hortatu indudus hir- 
es fubiuneere dignatur.. 



Jpptxditf 




( 6 7 6 ) 

APPENDIX 

Qua methodo divers a eadem materia tra&atur i 
AuBore Brook Taylor, LL.t>. % S.Secr. 

Ortatu Viri Clarify cui nos innumeris officiis dc- 
vin<5iiffimos efle libenter facemur, fequentes jam 
Propofiriones exhibemu*, quas quidem in aliam occafio*. 
mm refervandas efle decreviflemus, ni sequum vifum 
fuiflct parendum efle imperio amici qui, dum Propofido- 
nes quafdam precedences fuas olim nobis inveftigan- 
das propofuir 5 earura inveniendarum occafionem dedit. 

Definitions* 

r. Quancitatis cujufvis variabilis valorem prxfentem 
deilgno liter& fimpliciter fcripta, ut x 5 valores prece- 
dences diftinguo lineolis eidem liters ex parce fupe- 
riori pofitis, fequentes lineolis ex parte inferiori fcrip' 



tis. Ut vi hujus Definitionis fine x, x, x, x, x 9 ejuf- 



dern variabilis valores quinque contiiiui, exiftentc^va* 

lore . praefenti, x proxime pmerito, x fecundo prarteri- 
to; x proxime, acque x fecundo futuro. Et fie de aliis. 

t u 

Ad eundem modum font interpretandce lineokc qu^e 
increments apponuncur. Sic func x, x, x, x 9 x, ip» 



fius x valores quinque eemtintri ; ut fie x incremencum 

iecun* 
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fecundum ipfius x ti fit .v mcre^aatam feciinduai jpfuis 



a* 4 Ec <ic de aliis. 



Cw, Vi hujus Definitionis, .v |xr^, x4-x~x f 
x 4- # — x, Et fic de aliJs hujufniodi* 



»• f » 



Quando UlC venic ut variabilis quamiras, puta #, 
fpectanda ut tanquam Incrementum, ejus Integraie de- 
figrio ikera Liter uncos £ ] inclusa, Iftius eriam fnte- 
giatis [#] Integraie (ve I ipftus at fntegrale fecundum,) 
deiigno numero binano uncorum priori (uperimpofito, 

ut [at]. Jftius etiam Integralis Integraie ('vol ipfius x 
Integraie tertium,) ad eundem modum defigno numero 

ternario, ut[#]. Et fic deinceps. Unde vi hujus 

Definitionis conftituun: [*], [at], [*], a- Sertern 
terminorum, quorum quiiibet eft ipfum immediate 

pr^cedentis incrementum primum, ut, fit [x] = [x], 

[x] = [*L x = [f]. 

Lemma, 

Fadi a v ex Multiplicatione duorum variabilium v & 

v, incrementum eft xv -\-x v. 

* * * 

Nam au&is variability per propria increments, fitjnoyum 

prod uc> urn x-Uxxv^ r, five * i; 4~ * v -]- x 4~ * N « -S 

* » * ... * • 

hoc eft * v 4"" * v J r x v (P r0 x * * ^ cr *P t0 * t er ® e f 1 
Unde dempto priori products *"?. icftat Incrementum 

Q^q q q q f r*r. 
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trop* &• iheor. 

Fjufdem FacSi xv Incrementum. vel primum, vol fe- 
eundum, vei tertium, velaliud quodvis, cujus ordo de- 
slgnatur per fymbolum n, exhibetur per formulam banc 
seneralem 






kl 



«%* ^ -j.- n x v 4~ # * - — — # v -+- # x - — - x ~ — 

* '*— I* a "n — % m * * 3 

In hac formula hare font obfervanda, i mo Termino- 
sum numeri coefcneientes i ? #, »x-— ~, #* — * K ^Zl 

2 2 5 

t^V. iidem funt ac in binomii d tunicate n. z do Numeri 
, »— . i, » — 2, #—3, c^r. rpils ^ infrafcripti de- 
Igmnt numeros pundorum quibus defmiuntur Incre- 
rcenta. 5"°Lineolae /f „ f „ /f &c* ipfis at infrafcripti, 
interprerandse funt per Def. *•■ 4'°* In quovis Termino 
Humerus punCtorum ipfis a-&^ £5mul infrafcriptorum, 
eft n. Sitv>g. n=z^x turn per formuJam, ipfiusxi? 
incrementum quarcum prcdit x v -\- a x v 4- 6 x v 

~j- 4 # 1> -J- AT V. " 

Theorem* hoc generale demonftrari potefl: per Jn- 
duchonem, incremencis coxitinuo fumpns juxta formam 
in Lemmate precedent! traditam. Sm & collet 
forma Seriei ex hujufmodi calculo, Theorema etiam 
demonurari potefl; per Methodum Incrementorum* ad 
eum mod urn cujus fpecimen mox dabimus in demon- 
firatione Fropoficionis tertia\ 

Prop. II; Tbcor. 
Ipfius xv Inregraie primum [xv] exhibetur per Se- 

* 3 4 

tiGm[x]v — [x]v-\-lx] v—[x]v&g m 

t * ft * ♦ i\t _ v 

Series autem ita terminatuf, uifit[*tf] = [a] v 
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fC^]vl=: [x] v~*[x]v *\ 



f. 



[x\v~\~&c 



It *• 



Nam fumendo Incrementa reClituitur propofitum x -v 
Cor. i. Datis duobus ex- iftis f.v], [xv], r[^]vT 



2- 

datur tertium. Item dads tribus ex iftis [x] f [xj. 



D 



porro, 



Cw\ 2. Siv — o, datur [#*>] ex dato [*]. Si 
<t>=:0 datur [xv] ex datis duobus [#], & [*], SI 

t/ = o, datur [*v], ex datis tribus [*], [*], [*I« 

Et fie porro. 

Ex- i. Sit exemplum hujus formulas in inventione In- 



cegralis ipfius 



v 



Z Z Z Z 
t ft f/f 



, dato nempe & t atque exiftente 



v = o, qui cafus eft fpecialis Propofitionis fecundae 
Tra&atus prxecdentis D ni Monmort. Fa<2o itaque x = 

, func [ # ] = — ~ , £ * ] = - TT^* 

sczzz %zzzz > %zx$zz>z> 



i a in 



3m~jf H& 4f& rf"W* 

• ,' .7 






• I /? 



atque [ x ] 



• • It 



. Uade pet formulam 



fie [#v]* hoc eft 



*""• t It !li*~* 



V 



*m 



m 



i zz z z 
% i it 



*v 



.tmum — mum mmmm m n i ■»■»■ 






• * * * tt 






Xt 
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Ex. 2» Sit aliud cxemplum in inventione Fnte- 
gralis ipfius nf, ubi ell z—i, atque datur a, 

Turn pro x fumpto a% & pro v fumpro n, viz x — a? 

hoc eft x =ax, feu- x 4- x — ax % adeoque x — TZTi K , 

*• • 

X 

atque * = — i - • Regrediendo icaque ad Integralia fit 

[*].-_£_; item l* J =7= — - ===., item [ * j — 
j=~; & fie porro. Adeoque(quoniam* = ax,) Cunt 

*J=rzr,» L?J - ==t=,'[*J= : ===» e>v. Unde 



/ 4 — J> /./ tf — I 



per formulam prodir [ n & & ] = -^ — 1===^^ 4. 4 






In hoc exemplo continetur Solutio Problematic, de 
quo agit D DUS de Monmort in Propofitione nona. Coin- 
cide aucem formula cum ea quam exhibet ills in 
Corollario primo ejufdem Propofitionis. 

Scholium. PofTunt etiam ex hie formula alii deriva-' 
ri vaiores Integralis quaefiti, pro vario modo quo in- 
terpretantur Increment propofici. fadtore?. Sic in ex- 
emplo fecundo integrale ipfius »4 l exhiberi potefl: per 



z 3 



f ormuiam a *■ [ a ] — a — i a ~~ [ n ] 4- a i - a^\ n n 






-— &c. pro * nempe fumpro », & pro v fumpto a"\ 
Sed de his fortafTe alia occifione fufius dicemus. 

Prop. IIL T^ccr. 
Ejufdem * v Integrale, vel primum, vel fecimdum, 
vel tertium, vei aliud quodvis cuius ordo deilgnacur 
fymbolo », exhibetur per Seriem in Mc forma gene- 

rail prodeunrem f*v} =[*]?-_# [^1 .^ _z_ 



• 



J- # x 
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Colled a formi Seriei ex Fropofmone precedent!, 
Coeiflcientes i, — n, n x — J— , — » x lj~ x '—J— , €? r. 
ftc inveniuntur per Methodum Fncrementorum* Pone 

n n n~\-i n-\~z n^r-l 

I x v ] ~ A [ x ] t> J r ^'t * 1 v 4" ^ [ x 1 *> 4- £ [ # ]i/Hr^. 

Turn audo incremenco fuo »= t, atque ipfis ^f, B, 
C, D 9 drc. incrementis fuis contemporaneis A, B f C ? D, 
C^r. ut jam evadant #, <4, B $ C, D f ©V. fiet novum 

Integrate (quod Integrate eft ipfius [**>],) [*v] — 

n ~X~i n~\-% n-\-^ n~\~$. 

A\x\v J rB[x]v 4-C[x] v4-D [x]v-\-&c. Hujus 

itaque Incrementum primum coincidere debet cum In- 
tegral! prius pofko* Sumptis ergo incrementis, fit 

n n* -\-A n + l -}~ 5^+2, -j~ CHN 

4 / ' * , „ ft *• /// V 

•J- • ( £5 *" J" nr W —I 1 — jjf 

I f I 

idem ac Integrate prius pofitum. Itaque terminos ho- 
mologos inter fe comparand© fit i mo A — A. Undeeft 

A datum quid. Sed ubi n — 0, eft A— i, ergo 
A — i. x do . B = B + A $ hoc eft 5 = 54-54* i, feu 



— _ i= — n. Ergo regrediendo ad Integralia, fit 
23= — n + a. Sedubi# = o, eft5 = o* Ergo^=o, 
atque5=~ ^ 3 ti0 .C — C+5 f hoc eft C=^ Regre- 

K r r r r diende 
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n n 



diendo itaque ad Fntegralia fit C — — -\-h Scd u 



n n 

font* pfir 



n — o, eft C — o Ergo b — o, atque C — -- - , hoc eft 
#X — — ■«■ 4 t; . Ad eundem modum invenicur D~ __# 

X-— •X^-~ 2 V & ^ c pergendo inveniumur arteri 

Goeffieientes* 

Scholium. x» In hac Propofitione cornparata cum 
Propofitione prima, cernitur fingularis quxdam relatio 
Incremenca inter & huegraiia. Uc enim in Arithme- 
ticd vulgari, Muiripiicatio & Divifio func invicem ita 
contrarian ut fi Mukiplicatio delignetur per Indicem 
affirmativum, . Divifio defignabitur per Indicem cum 
iigno negative; fie etiam in Methodo Incremencorum, 
fi Incrementum defignetur per Indicem affirmacivum, 
Index . negativus Integrate fillet* Sic in Propofitione 
prima, fi pro n fumacurNumerus binarius %, per for- 
rfiulam cxhibebicur ipfiua xv incrementum fecundum, 
nempe.Arx/ -f- z x v -\- x v\ Sed fi pro ^fumatur Hume- 



rus negativus — i, ut jam qu^ratur ipfius *v incre* 
mentum Aita loqui iiceat) negative fecundum, Cquod 
idem eft ac Integrate fecundum) prodeunc coefficien- 
tes iidem ac fi fumarur n affirmative in Propofitione 
prsefenti: atque interprecacis infuper ipfisx, x, x, &p. 

mt [x] 9 [x], [x],&c. Series fie omnino eadem ac 

/ ft 

per Propofitionem praefentem prodit, ubi quemtur In- 
tegrate fecundum, 

x. Ex his autem formulis quafi fua fponte proce- 
dunt formulae Propoficionuai undecims atque duode- 
cimal JLibri de Mechodo Inerementorum. Nam pro 

inert" 
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incrementis fcribe Fluxiones, acque evancfcentibus in- 
crementis fiant jam omnes x, x, x, x s g£v. inier (b ar*. 



// /// 



quales, atque ..migrabit ilatim hxc Proponrto fscunda 
in illam undecimam, acque pt,.feas tenia m diam ouo- 
decimam. Quod quidem exempli* m i'aus int'tgrn: cit 
Mechodi Ne*toxiana 9 qua colligk ilie ratioaes Fioxio- 
num ex rarionibus ukimis Inerementorum evanefcen* 
tium, vcl ex primis nafceatium. 



Addii amentum. 

PRsecedeatium imprcdioni intentus dura Typothe- 
tarum error ibus corrigendis do operam, arque ei 
cccafione in animo ilia foepius revolvo, fubik Artificiuai 
illud quo jam olim ufus eft D jfar Bernoulli in inven- 
tione quarundam Serierum, ope Progreffionte Harmo- 
nica: cujus meminkD de rtonmort in Scholia 6. fV^\ V. 
precedence commode etiam applicari pofie ad invea- 
cionem ipfius .?'00w$m7Propofitionum x d % 3^*, 4^ 5 % 
atque id genus aliarunv ahquanto for ta fie generalio- 
rum. Hoc in fequentibus panels ofteridiile, credebam 
Le&ori non fore ingratum. 

Theorems. 

•Sit Progreflio Arithmetics/), />"-f «,- p 4- % n f arc, a> 
Ins termini fmguli tucccfiive dcilgnemur per x, &c 
fuato &, c, d, a-c. quivis multiplices differentia: darre 
». termiaorum Progrclfionis iliius Arithmetics:. Sine ^ 
fi, C D, &c. Nu-meri quiiibet daci, ck conftkuaatur- 

fracllones quocvis — , — — „ --£--, -?— >, frV* Pro 

-v fucceiTive fcripris valoribus fuis P, p -\~ n 9 f 4- xn, &r. 
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ex h arum fra£!ionurn quaiibet, oritur Series Harmoni- 



ce proportionalium Sic v g- ex fradione prima — f 

r 

oritur Series --, — ~ — , _ .~™, &c. Dico quod ag^re- 

p p -f- n f+ in ^ °° 

gatum quotlibet hujufmodi Senerum ia infinitum con- 
tinuatarutn in terminis numero finitis exhiberi poteft, 
fi modo fucrit numeratorum A, B, C, £>, C§V> aggrega- 
tum aequale niliiio. Duobus exerqplis hoc fiec mani- 
fefium, 

Ex, Sint duse tantum fradiiones — , atque ; » " ~, 

cxiftente £ — 3 #. Scribantur Series harmonica ex his 
formuiis ort^, eo ordine, ur termini, in quibu* font 
cenominacores^quales, fibi invicem refpondeant, &col- 
le&is fummis terminorum homoiogorum, prodibit ag- 
gregatum Serierum in terminis numero finicis, ut in 
Galculo appofito videre eft. 

7+ — ; — 4 ; +1—1 rr~f r ^ = Senei ort«e ex — 



-— -i — j — f-oc..— oenei ex — ; 



A < A „ A 



2?*. 2. Sint tres fradiones — , ~ f ■ ~ — , exift- 

entibus £ = x 0, c — $n 9 atque i -j- fi 4- C = o. Ia 
hoc cafu Calculus fie le habec. 

. i — j -L— = -4 • r • • • ;£&*• = aenei or:« ex — 

-j,, — j r_ — r— -+- e « . . ~~H s5c. ir stnei ex — ,■— 

7+2" \? + 'i« *+2» 



-4 . — - -4- ...... -f- (£Jc. .^rSeriei ex — t -- 



^f f ^ . A -j-B . A -f HCrro f _ . 2 ,. , 

ricruai. 

Ubi 
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Ubi etiam prodit aggregatum Serierum ir& cerminis 
numero finitis, nempe £- -f -4 — h - v B > ob Nume- 

ratorum A> B, C, aggregatum aequale nihilo. Et ad 
eundem modum demonftratur Theorema in aliis caft- 
bus quibufvis* 

Cor. ie Ex his principiis derivari poflunt innumeras 
Series in infinitum continuatre, in terminis tamen nu- 
mero finitis fummabiles. 

Caf. il Sint — & ^£ formulas duarum Serierum 

' x x -\- b 

harmonicarum quaram aggregatum prodit in terminis 
numero finitis per fuperius demonftrata, Turn, formulis 

iftis in unam fummam colle&is, fit === formula 

xX X ~\~b 

Seriei fummabilis. Sint v.gr. Az=z~ 9 f — i> n—%> 
atque ^ = 3^ = 6. Turn formulae Serierum harmoni- 
carum erunt g~- f & 6 x ~^~p 6> formula Seriei compoikas 

fummabilis erit ^-r-vt Serie ilia exiftente 



x x x ~\~ 6 1x7 

jL-.i— jl— i— -f. — \-&c> atque fumma Seriei, per 

'5X9' 5XJi ' 7X13 

calculum in pr&miffis demonftratum, erit — — 4- 7— — 

r 9 6 X 1 l 6 X 3 

J.-!— . Sint tres formulas Serierum harmonicarum 

1 6 X 5 

-, "4-/.. -5-* (exiftente ,4 + 5-1- C=o, ut fitSc- 

rierum aggregatum finitum per praemiflaO Turn for- 
mulis in^unamjiimmam colle&is fit 

Axx-\- b x x -+-.C 4- B X a; x a: 4- c + C X x X x 4~ 6 r * 

' — ^^-^1^ J . —^ f eu ^ cet> 

* ;< a; -j- * x * ~r c _ ~~ 

minis revocatis ad formam fadtorum x> * x # r h> 

* x x J ' r ^ x : v^rf>) 

^F c £ -4- /? c -J- c — £ BXX + ^T B + CxxXjc -i- b h ^{% 

at X x + ^ X X + c 
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(OD A -j- B -f- C rr: Cy -5 ^= — — — , for* 

mula Seriei fummabilis. Si quatuor fine Fra&ioncs 
± * c _*L fexiftence ^ -f £ + C -f D=: o) 
ad eundem modum invenietur formula Seriei fummabilis 



Abcd-^-Acd+BXc—b x d~-b\ X x j ~/k/ f -By^i^CXflU-cj X x x x J\~h 

xxx ~\- b x x -j~ c x x -& d 

Er fie pcrgere licet ad formulas adhuc magis.compo- 
fitas. 

Ca(. % 9 Et fi plures fint formula Serierum hujufino- 
di fummabilium, quarum denominatorum fa&ores ex* 
cerpantur ex diverfis progreltionibus Arithmeticis, ex 
iilarum formularum quotvis in unam fummam addi* 
tione, conficietur formula nova Seriei fummabilis; 

Sint e. gr. formula dux Serierum fummabilium 



x X x ~\- 3 
I 

& ~~=~=, excerptis* ex Progreffione Arithmetical, 

x, 3, 4, &c* % ex Progreffione Arithmetic*! *, 3> 5% 
&c* Turn ex his forniulis In unam furnmam colledis 

fiet formula nova 12Ll.d^Ji£2L^'^ 9 V eJ, (expofi- 

X X X -f- 3 Vff X^-j- 2 * £ 

to a per * & numerosdatos) H^L4^S=±f-^2I 

Cor. z, Hinc omnis Series in infinitum continuaca 
fummabilis eft, cujus termini deffgnantur per Fradtio- 
nem, cuju* denominators fadores excerpuntur ex da* 
ta quahbec Progreffione Arithmetic^, numerator autem 
eft multinomium, cujus dimenfiones funt ad minimum 
binario pauciores* quam funt dimenfiones Denomina- 
tors Nam omnis. -hujufmodi. fradio rcfolvi poteft in 
tot fracftsones- fimpiices, quot hint dimenfiones (hoc 
m, quot (urn fadores) Denominatoris, quarum nume- 
ratorum aggrcgarum eft nihil. Sit exempli gratia, 

form ilia 



( 6*7 ) 

formula cbkta *±£*±.y^±±L Pone hancfoc- 

x x x -p b X x -f - c X x -f~ i 

mulamarquari aggregate fradionum — -4 ~ ; ~f- ~^- 

+ — r— . Turn fradionibus iftis inunatn (ummam colledis 

4 #~j~ d 

fiet ' A b c-d -\- A € d A- li c — b * d ~— b % x 
4- ^ i 4- g x d^l? 4- 1 * d— c x xx x -f- £ 
4- -4 -J-- S -f- C J r £> * x * % J r f) * K 4" * application ad 

*/. v K L. /> */ v I /* v *, ? > C& J p ^ ,* A a, j i/ 

XX * — p c/ * 5w — |— 6 x .\ —V- £ •• — —r- ->-■-— — ■■ ■»-■—■. — «-« — - , 

X ' # ~j '; , ' # 4- C X X - j~ ^ 

Uncle .pet conipui-acfonem^criiimoruni homuogorum 

fit^W=:ft, ,4W j ; $x<r — ^x^^ = j3, Ad-\-B 

aaecque A — -- , iJ - ^J..— — -•—— - 

hca ^ c —bxd — b 

r*_ y~d d~Bxd — b 

c =; — — "az_ " ~ — > D:=z — ^ — s — c, Qy ° P&do 



formula oblara refolvimr in fradiones fimplices 7 — : 

bed 



\ 



i? 



c — bxd — bxx 4- ^ ^— iTX^ 4-<r 

« * "371 — ~> ex ^ U1 ^s ortarum Scrterum ag« 

gregatum, hoc eft, fumma Q eriei ortce ex formula ob- 

lata — -— — _ _! , per jam dida Prodis 

in lersnims numero- ■ finiris. Quod vero dimenfiones 
numeratori-. in -ormula oblata, debeant e/Te binario ad 
minimum pauciores, quam funt dimenfiones Denomi- 
natoris, nine conftac. quod in reduclione fradionum 

j4 H C* r\ 

'7' TTh- x ~+~c> JTR' ^ uillbet numerator A, B, C, D 9 

ducitUi 
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ducitur in cmnes denominatores excepto uno, nempe 
fuo ; unde prodeunt Numeratoris Dimenfjones unitate 
pauciores quam func dimenfiones Denominatoris. Sed 
per rrquationem A -[- B -j- C -J- D — o perk akiilima 
dlmeniio in numeratore ; llnde fuperfunt Numeracoris 
Dirnenflones ad minimum binario* pauciores quam tone 
dimcnfioiKS Denominatoris. Ad hoc veto Coroilarlum 
revocari polfcnc D. de Monmort Fropofitiones z dd & $ l \ 
Cor. 3. Item oblata formula juxta Ca{. 2. Cor. 1. 
adhuc magis compofita, ex iidem principiis perfpici 
potefl an fit Series fummabilis. Sine prcgreffiones 
dux Arithmetics i, 3, 5*> &c. 2, 4, 6, &c 9 quorum 
termini homologi defignenrur per x & &, & fit lormu- 

la Seriei oblaca — — — > — ^ — ■ = - , vel ( pro & 

fcripto x J rx, & fa&oribus Denominatoris in ordi- 

~. . u + ^ + y ^ 2 r 

■nem coachs ) — — ==^ ==^ — = — — . rone forma - 

lam hanc a?quari aggregato formularum =*-«« # 

X \ X -J- 2 

— . — °^ , Serierum per fuperius di&a fummabi- 

x ~f- i x * ~r 3 

lium, ut (Tormulis his noviffimis in unam fummam 

colledhs) fit r 1-r- £* «= — feu 

*xa:-{-ix#-rx xx + 3 



mnwtoi'Mrfr t 



a: * # -f- ' Xx +UX ~j- % X XX~\~i XX-\-% Xx' J rf 

Hinc comparando cerminos homologos oriuntur ^equa- 
xioncs 3 P = a, 4 ^ + a ^— & /> -f ^L= y. Unde 
eliminate P 6c ^ per debitas operationes Analytical, 
prodit aequatio i * _ 3 /3 -|- y •— o, qua definkur re- 
latio qua; inter coefSciences a 0, y intercedes debet, 

ut Series orta ex formula oblata * 4 ~ ' 5 * J * ** 



X "A pC .— j— I K A' ~-'— • 2, X ^ «"j— ? 

fit 
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fit fummabili^ Ad eundem modum fi formulae oblate 
Denominatoris fa$ores excerpantur ex tribus c'rogre- 
ilionibus Arithmetics, invenientur duse sequationes 
quibus definiantur relationes coefficientium Numerato- 
ris, ut fit Series fummabilis. Si quatuor fint Progreffio- 
nes Arithmetics, CoefBcientium relatio definietur per 
rres a-quationes« Et fie porro, Et ia hujufniodi for- 
mulis uc fine Series {ummabiles, hax infuper obfer- 
vanda funt, Primo ut Numeratorum dimenfiones fint 
ad minimum binario pauciores quam funt dimenfio- 
nes Denominatorum, Deinde uc ex fingulis Progreffio- 
nibus Arithmeticis excerpantur ad minimum duo fa&o- 
res Denominatoris. Denique, quod fi fint duo veiplures 
fa&ores Denominatoris inter ie aequales, ponendum fit 
tot etiam Progreffiones Arithmeticas, ex quibus excer- 
puntur, effe inter fe aequales. Prxtmffis attentius per- 
penfis, hsec obvia erunt- Ad hoc vero Corollarium 
facile revocantur D* de Monmort Propofitiones 3 tia & 4 C V 
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